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HOW TO USE THIS SOIL SURVEY 


are SOIL SURVEY of Kay County, 
Okla., contains information that can be ap 
plied in managing farms, ranches, and wood- 
lands; in selecting sites for roads, ponds, build- 
ings, or other structures; and in appraising the 
value of tracts of land for agriculture, industry, 
or recreation. 


Locating Soils 


All the soils of Kay County are shown on the 
detailed map at the back of this survey. This 
map consists of many sheets that are made from 
aerial photographs. Each sheet is numbered to 
correspond with numbers shown on the Index to 
Map Sheets. 

On each sheet of the detailed map, soil areas 
are outlined and are identified by symbol. All 
areas marked with the same symbol are the same 
kind of soil. The soil symbol is inside the area 
if there is enough room; otherwise, it is outside 
and a pointer shows where the symbol belongs. 


Finding and Using Information 


The “Guide to Mapping Units” can be used 
to find information in the soil survey. This 
guide lists all of the soils of the county in alpha- 
betic order by map symbol. It shows the page 
where each kind of soil is described, and also the 
page for the capability unit and range site. 

Individual colored maps showing the relative 
suitability or limitations of soils for many spe- 
cific purposes can be developed by using the soil 
map and information in the text. Interpreta- 
tions not included in the text can be developed 
by grouping the soils according to their suitabil- 
ity or limitations for a particular use. Trans- 
lucent material can be used as an overlay over 
the soil map and colored to show soils that have 


the same limitation or suitability. For example, 
soils that have a slight limitation for a given 
use can be colored green, those with a moderate 
limitation can be colored yellow, and those with 
a severe limitation can be colored red. 

Farmers and those who work with farmers 
can learn about use and management of the soils 
in the soil descriptions and in the discussions 
of the capability units, range sites, and wood- 
land suitability groups. 

Foresters and others can refer to the section 
“Management of Woodland for Windbreaks 
and Post Lots,” where the soils of the county are 
grouped according to their suitability for trees. 

Game managers, sportsmen, and others con- 
cerned with wildlife will find information about 
soils and wildlife in the section “Wildlife and 
Fish.” 

Ranchers and others interested in range can 
find, under “Management of Range,” groupi 
of the soils according to their suitability for 
range, and also the plants that grow on each 
range site. 

ngineers and builders will find under “Use 
of Soils in Engineering” tables that give esti- 
mates of engineering properties of the soils in 
the county and that name soil features that 
affect engineering practices and structures. 

Scientists and others can read about how the 
soils were formed and how they are classified 
in the section “How Soils Are Formed and 
Classified.” 

Students, teachers, and others will find infor- 
mation about soils and their management in 
various parts of the text. 

Newcomers to Kay County may be especially 
interested in the section “General Soil Map,” 
where broad patterns of soils are described. 
They may also be interested in the section “Gen- 
eral Nature of the County,” which gives addi- 
tional information about the county. 


Cover picture: 


An area of Waurika silt loam, west of 
Ponca City. 
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NOTICE TO LIBRARIANS 


Series year and series number are no longer shown on 
soil surveys. See explanation on the next page. 


Issued December 1967 


EXPLANATION 
Series Year and Series Number 


Series year and number were dropped from all soil surveys sent to the printer after December 31, 1965. Many 
surveys, however, were then at such advanced stage of printing that it was not feasible to remove series year 
and number. Consequently, the last issues bearing series year and number will be as follows: 


Series 1957, No. 23, Las Vegas and Eldorado Valleys Series 1960, No. 31, Elbert County, Colo. (Eastern 


Area, Nev. Part). 
Series 1958, No. 34, Grand Traverse County, Mich. Series 1961, No. 42, Camden County, N.WJ. 
Series 1959, No. 42, Judith Basin Area, Mont. Series 1962, No. 13, Chicot County, Ark. 


Series 1963, No. 1, Tippah County, Miss. 


Series numbers will be consecutive in each series year, up to and including the numbers shown in the foregoing 
list. The soil survey for Tippah County, Miss., will be the last to have a series year and series number. 
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AY COUNTY is on the northern border of Oklahoma 

adjacent to Kansas (fig. 1). The county has a total 
_ area of 604,160 acres. Newkirk, the county seat, is in 
the north-central part of the county. 


Figure 1—Location of Kay County in Oklahoma. 


About 84 percent of this dominantly agricultural county 

is arable. The main enterprises are the growing of small 
grains, mainly winter wheat, and the raising of livestock. 
Crops are extensive in the central and western parts of 
the county, range and pasture are dominant in the eastern 
part. 
The uplands in the central and western parts of the 
county are generally nearly level or gently sloping. The 
more sloping areas are near the natural drainageways. 
Nearly all soils of the uplands in this area are deep, and 
many of them, such as the Tabler, Bethany, and Kirk- 
land soils, have a clay subsoil. Norge and Vanoss soils 
are more loamy, and Vernon and Owens are shallow over 
clay or shale. In the eastern part of the county, the 
landscape is more broken than that in the central and 
western parts and limestone escarpments are prominent. 
The soils are deep to very shallow and have the strong 
granular structure that is characteristic of many soils 
developed from limestone. The deep or moderately deep 
Newtonia, Labette, and Summit soils occur with the very 
shallow Sogn soils. Pratt, Eufaula, and other sandy 
soils on uplands are not extensive in this county. 

Soils of the bottom lands make up about 22 percent of 
the county. The wide bottom lands along the Salt Fork 
Arkansas and the Chikaskia Rivers are well suited to 
intensive farming. The principal soils on these bottom 
lands are the Reinach, Port, Brewer, McLain, and 


Yahola. The dark-colored Kaw soils are extensive along 
small streams throughout the county. Dale, Humbarger, 
and Carr are dominant on the flood plains of the 
Arkansas River. 


General Soil Map 


The general soil map at the back of this soil survey 
shows the eight general soil areas, or soil associations, in 
Kay County. In these general areas, the individual soils 
are not shown. Each soil association is identified by a 
different color and number and is named for its dominant 
soils and its physiographic features. 

A soil association is made up of soils that occur in a 
characteristic and recurring pattern. This pattern is re- 
lated to the kind of the parent materials and the relief, 
or lay of the land. Although several soils generally 
occur in an association, the association is named for the 
dominant soils. 

The general soil map and the discussion of the soil 
associations are intended only as general guides for those 
desiring soil information. They will provide informa- 
tion valuable.in comparing different parts of the county, 
in locating large areas suitable for some particular type 
of agriculture, in making an economic study, or in ob- 
taining information for other broad uses of the soils. 
The general soil map, however, shows only broad pat- 
terns and relationships; it is not suitable for planning 
the management of a farm or field. 

Of the eight soil associations in Kay County, two are 
on bottom lands. The rest are on uplands. The two 
associations on bottom lands are distinguished from each 
other by the texture of their soils. More detailed infor- 
mation about the individual soils in each association can 
be obtained by studying the detailed soil map and by 
reading the section “Descriptions of the Soils.” 


1. Kaw-Brewer-Reinach-Lela Association 


Deep; loamy to clayey soils 

This soil association consists of the highly productive 
bottom lands along the rivers and other large streams in 
the county. Parts of the association are the nearly level 
strips, 1 to 2 miles wide, along the Chikaskia River and 
the Salt Fork Arkansas River. This association occupies 
105,485 acres, or about 17 percent of the county. 

The Kaw soils, which make up 28 percent of the 
association, are on the flood plains of small streams 
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throughout the county. These deep, granular soils 
formed in recently deposited, dark-colored sediments. 
The dark-colored Brewer soils are mainly along the 
Chikaskia River on bottom lands that are seldom flooded. 
They have a clay subsoil but are moderately well 
drained. 

The deep, friable Reinach soils formed in loamy sedi- 
ments on high bottoms of the Chikaskia River and the 
Salt Fork Arkansas River. Lela soils, which are in level 
to depressional areas associated with the Brewer soils, 
have a black, light clay surface layer and a subsoil of 
massive clay that absorbs water very slowly. Lela soils 
are the finest textured soils on bottom land in the county 
and are difficult to farm. They are normally in large 
areas, chiefly along Birds Nest Creek and on second bot- 
toms along the Chikaskia River. About 14 percent of 
the association is Brewer soils, 14 percent is Reinach 
soils, and 13 percent is Lela soils. 

Also in this association are the Port, McLain, Dale, 
and Miller soils and Broken alluvial land. Port soils 
make up a considerable part of the association, but the 
other soils are minor. ‘The Port soils are between the 
loamy Reinach soils and the more clayey Brewer soils. 
Port soils are deep and loamy but may have a layer of 
clayey material in the subsoil. McLain soils are along 
the Salt Fork Arkansas River on bottom lands that are 
seldom flooded. They have a dark reddish-brown clay 
to clay loam subsoil. The Dale soils are in fairly high 
positions along the Arkansas River and are seldom 
flooded. The Miller soils, which lie in depressions, are 
clayey, reddish brown, calcareous, and somewhat poorly 
drained. Broken alluvial land occurs where the rivers 
and smaller streams have cut out deep, wide channels. 
It is used for pasture and habitat for wildlife. 

The soils in this association are choice for farming. 
Except for small, inaccessible areas along rivers and 
smaller streams, all of this association is cultivated. 
Crop yields on the loamy soils are excellent, but inade- 
quate drainage reduces yields on the Lela clay. In this 
association flooding. damages crops only slightly, and 
some areas, such as those south of Tonkawa, are never 
flooded. , 


2. Yahola-Lincoln Association 


Deep, sandy soils 


This soil association consists of sandy, flooded soils on 
bottom lands of the Arkansas River and the Salt Fork 
Arkansas River. These bottom lands are generally 
nearly level to slightly wavy, but there are a few scat- 
tered dunes. This association occupies 28,155 acres, or 
about 5 percent of the county. 

The Yahola soils occur mainly on first bottoms of the 
Salt Fork Arkansas River. They make up about 26 per- 
cent of the association. These soils are brown to reddish 
brown and sandy. They formed in stratified, calcareous 
loamy sand to fine sandy loam sediments of the Permian 
redbeds. Yahola soils are occasionally flooded. 

Lincoln soils consist of stratified, calcareous sandy 
material. They occupy slightly wavy areas next to the 
Arkansas River and are frequently flooded. These soils 
formed in stratified recent alluvium and occupy about 
5 percent of the association. 


Also in this association are the Carr, Humbarger, and 
Miller soils and Sand dunes, Lincoln material. The 
Carr and Humbarger soils formed in sandy to loamy 
stratified alluvium and are subject to damaging floods. 
Carr soils have a grayish-brown to brown, calcareous 
fine sandy loam surface layer. They occupy low, occa- 
sionally flooded areas near the channel of the Arkansas 
River. Humbarger soils occur farther back from the 
river and are more loamy than Carr soils. The reddish- 
brown, clayey, somewhat poorly drained Miller soils 
occur in small areas within the larger areas of Yahola 
soils. Sand dunes, Lincoln material, which make up 9 
percent of this association, are adjacent to the Yahola, 
Carr, and Lincoln soils. These stabilized dunes rise 5 to 
15 feet above the flood plains. 

Most of the farms in this association are of the cash- 
grain type or general farms on which some livestock is 
raised. About 80 percent of the acreage is cropped to 
small grains, sorghum, and alfalfa. Lincoln soils are 
not well suited to cultivation, because they consist of 
stratified sand and gravel and are subject to frequent 
flooding. Where Lincoln and Yahola soils occur between 
Sand dunes, Lincoln material, much of their area is used 
as grassland. Good pastures of bermudagrass have been 
established in this association, and several areas have a 
dense cover of johnsongrass. 

Improvements on farms within this association are 
few. Few bridges cross the rivers in this association, 
though there are good sand or gravel roads on both sides 
of the rivers. The river channels in this association are 
excellent for wildlife and recreation. 


3. Kirkland-Tabler-Bethany Association 


Deep, nearly level to moderately sloping soils that have 
a clayey subsoil 


This soil association, the most extensive in the county, 
consists of a level to gently sloping, broad upland plain 
(fig. 2) that is only slightly dissected. This plain is tree- 
less, and because of its clayey subsoil, it is commonly called 
hardlands. It has slopes of less than 1 percent in about 
35 percent of the acreage, and it generally slopes gradually 
tothe south. ‘This association is well distributed through- 
out the central and western parts of the county. It occu- 
pies about 226,550 acres, or abot 38 percent of the county. 

The Kirkland soils, which make up more than 50 per- 
cent of this association, are on long, uniform, very gently 
undulating, convex slopes, generally below the Tabler 
and Bethany soils. They adjoin the Renfrow soils in the 
southwestern part and in the north-central part of the 
county along Spring Creek, where the soils are gently 
sloping and eroded. 

The Kirkland soils have a dark grayish-brown to 
dark-brown, friable silt loam surface layer that is 
slightly acid and 8 to 14 inches thick. The subsoil of 
compact blocky clay absorbs water very slowly and is 
underlain by dark-colored heavy clay or shale. 

The Tabler soils make up approximately 21 percent of 
this association. The larger areas of these soils are west 
of Blackwell in the vicinity of Nardin, west of Ponca 
City, northwest of Newkirk, and northeast of Braman. 
Tabler soils are nearly level and have a dark surface 
layer and a dense, claypan subsoil. 
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The Bethany soils are nearly level and occur within 
large areas of Tabler soils, or between the Tabler soils 
and the more sloping Kirkland soils, which are along 
streams. Bethany soils make up about 10 percent of this 
association. In the vicinity of Newkirk, Bethany soils 
are surrounded by the gently sloping Kirkland soils. 
Bethany soils are deep and have a brown silt loam sur- 
face layer underlain by a transitional layer of clay loam 
about 7 inches thick. The surface layer and subsurface 
layer are about 16 inches thick over a brown clay subsoil. 
The Bethany soils are more permeable than the Kirkland 
or Tabler soils. 

Also in this association are Norge, Vanoss, Vernon, 
Owens, Kaw, Waurika, and Renfrow soils. The Norge 
and Vanoss soils are deep and have a permeable subsoil. 
Vernon and Owens soils are shallow and clayey and 
occur in the southwestern and north-central parts of the 
county. The Kaw soils formed in alluvium along the 
upper reaches of small streams. They are deep, dark 
colored, permeable, and highly productive. The some- 
what poorly drained, grayish Waurika soils occur in de- 
pressions within the larger areas of Tabler soils. The 
moderately eroded Renfrow soils are along small, V- 
shaped drainageways, which begin in the level to very 
gently sloping hardlands. In some places Renfrow 
soils occupy gently convex slopes below the less sloping 
Kirkland, Tabler, and Bethany soils. Renfrow soils are 
deep and brown and have a very slowly permeable 
subsoil. 

About 80 percent of this association is cultivated. 
Wheat, barley, oats, and alfalfa are the main crops, and 
Austrian winter peas are grown as a soil-improving 
crop. Winter wheat, barley, and other small grains fur- 
nish considerable pasture during winter, but the pastures 
normally are small, overgrazed, and weedy. Farm ponds 
and reservoirs, have been constructed in many of the 
natural drainageways and provide water for livestock. 
The chief problems of management are maintaining fer- 
tility and good tilth and controlling erosion. 


4, Shellabarger-Dougherty-Eufaula 
Association 


Deep, gently sloping or sloping, mostly loamy soils 


This soil association consists of uplands that are 
mostly loamy and occur along the flood plains of the 
Arkansas River. It is in scattered areas in the eastern, 
southern, and western parts of the county. This associ- 
ation occupies 2 percent of the county, or 13,000 acres. 

The Shellabarger soils occur on the uniform convex 
slopes and make up 60 percent of this association. These 
soils have a dark-colored fine sandy loam surface layer 
that is 10 to 18 inches thick and is underlain by a brown 
to reddish-brown sandy clay loam subsoil. 

The Dougherty and Eufaula soils are intermingled 
closely and are more hummocky than the Shellabarger 
soils. They make up about 30 percent of the association. 
In most places Dougherty and Eufaula soils are closer 
to the river than Shellabarger soils, but they are adjacent 
to the Shellabarger soils in areas farther back from the 


river. They are the only soils in Kay County that 
formed under a dense cover of blackjack and post oaks. 
The Dougherty soils have a grayish-brown fine sandy 
loam surface layer 5 inches thick, a pale-brown light fine 
sandy loam subsurface layer 10 to 30 inches thick, and a 
brown to yellowish-red sandy clay loam subsoil 10 to 20 
inches thick. The Eufaula soils have a grayish-brown 
fine sand surface layer 6 inches thick, a pale-brown fine 
sand subsurface layer about 20 inches thick, and under- 
lying material of ight yellowish-brown fine sand. 

Also in this association are the Carwile and Pratt 
soils, which occur mainly in an area about 5 miles west 
of Tonkawa. The Carwile and Pratt soils are inter- 
mingled. They are less sloping than the Dougherty and 
Eufaula soils. They developed in slightly acid and 
medium acid, loamy to sandy, windblown deposits or old 
alluvium. The Carwile soils are somewhat poorly drained, 
and the Pratt soils are excessively drained. 

Most of this association is used for small grains and 
sorghum, but the soils are well suited to tame pasture 
and truck crops. The Shellabarger are the most pro- 
ductive soils in this association, for the Dougherty and 
Eufaula soils are infertile, droughty, and subject to.wind 
erosion. Most of the acreage of Dougherty and Eufaula 
soils has been cleared of trees and cultivated. The soils 
in this association respond favorably to good manage- 
ment. A cropping system is needed that protects the 
soils from wind erosion and maintains or improves 
fertility. 


5. Norge-Vanoss Association 


Deep, loamy, nearly level to strongly sloping soils 


This soil association is made up of nearly level to 
gently sloping high terraces and gently sloping to 
sloping dissected uplands. The main areas are near 
Tonkawa, but the association is well distributed throughout 
the county, near the major streams and rivers. It makes 
up 77,065 acres, or about 18 percent of the county. 

The Norge soils occur mainly on the pontly sloping 
uplands within 2 miles of Chikaskia River and of local 
streams west of Newkirk. They make up about 60 per- 
cent of the association. They have a surface layer of 
brown granular loam and a subsoil of reddish-brown 
clay loam that absorbs water slowly but has high water- 
holding capacity. The Vanoss soils are on high terraces 
of the Arkansas River and the Salt Fork Arkansas 
River and make up about 33 percent of the association. 
They have a brown silt loam surface layer 12 to 26 inches 
thick and a brown silty clay loam, permeable subsoil that 
has high water-holding capacity. Both soils, the Norge 
and the Vanoss, formed in alluvial material that is as 
thick as 50 feet in some places, but the Norge soils are 
older than the Vanoss. 

Also in this association are the Bethany soils and the 
Waurika soils. These are deep, dark-colored soils that 
have a clayey subsoil. 

The Norge and Vanoss soils are among the most pro- 
ductive in the county. Almost all of the nearly level to 
gently sloping areas of these soils are cultivated. Wheat 
is the main cash crop, but all crops adapted to the area 
are grown. 
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6. Owens-Vernon Association 


Shallow, sloping to steep, clayey soils underlain by 
redbeds 


This soil association consists of gently sloping to strongly 
sloping soils on Permian redbeds in uplands where there 
are many escarpments, The main areas are near the 
flood plains of Bitter Creek; north of Eddy; and in the 
southwestern part of the county. The areas bordering 
Bitter Creek are mainly Owens soils, and the areas in 
the southwestern part of the county are mainly Vernon 
soils. This association occupies 12,845 acres, or about 
2 percent of the county. 

The Owens soils are on broken escarpments and in 
areas where there are outcrops of olive and gray shale. 
These soils have slopes of 3 to 12 percent and are dark 
colored, shallow, and clayey. Owens soils comprise about 
36 percent of the association. They absorb water slowly, 
are droughty, and are highly susceptible to erosion. 

The Vernon soils are gently sloping to strongly sloping 
and, in the steeper areas, are on a landscape similar to that 
of the Owens soils... Vernon soils are shallow; they formed 
mostly in calcareous, reddish-brown clay and shale. 
Like the Owens soils, Vernon soils absorb water slowly 
or very slowly, are droughty, and are highly susceptible 
to erosion. Vernon soils make up about 33 percent of 
the association. 

Also in this association are the Summit soils and 
Breaks-Alluvial land complex. The Summit soils make 
up less than 25 percent of this association. They are 
deep and have a dark-colored, granular surface layer of 
silty clay loam to silty clay and a fine-textured subsoil. 
Summit soils commonly occur on gentle slopes below the 
more sloping Owens soils. Breaks-Alluvial land com- 
plex, which makes up less than 1 percent of this associ- 
ation, is in small natural drainageways that have broken 
side slopes. 

The major soils in this association are not well suited 
to farming, for they are droughty and highly susceptible 
to erosion. Improvements on most farms are few, and 
the average-sized farm is less than 800 acres. More than 
50 percent of the land is not suited to crops and is used 
as native pasture. These pastures have a low carrying 
capacity because they are weedy and the native grasses 
are short. Grazing needs to be controlled to improve 
the grasses and to reduce erosion. 


7. Newtonia-Summit-Sogn Association 


Deep and very shallow, nearly level to sloping soils 
underlain by lumestone 


This soil association, which is broken by a few steep 
escarpments of limestone, is on nearly level to sloping 
uplands in the Bluestem Hills. The larger of the two 
main areas is southeast of Kildare. A smaller area occu- 
pies a gently sloping divide between the Arkansas River 
and Little Beaver Creek. This association makes up 
56,950 acres, or 9 percent of the county. 

‘ About 65 percent of the association is Newtonia soils, 15 
percent is Summit, and 10 percent is Sogn. Deep New- 
tonia and Summit soils make up about 80 percent of this 
association. The Newtonia soils, which are dominant, 
are nearly level to sloping and lie above the moderately 


steep Sogn soils. Large areas of Newtonia soils occur 
west of the Arkansas River and extend from the Kansas 
State line to a point east of Ponca City. The Newtonia 
soils are brown and have strong granular structure. 

The Summit soils are dark-colored and have a granu- 
lar surface layer over a clayey subsoil that absorbs water 
slowly. These soils occur mainly on the broad, very 
gently sloping to gently sloping divide between the 
Arkansas River and Little Beaver Creek. 

Sogn soils are closely intermingled with the deeper 
Summit soils in small broken or rough areas directly 
below limestone caps. These areas include narrow, 
sloping to moderately steep limestone escarpments. The 
Sogn soils are very shallow, dark colored, and droughty. 

Also in this association are small areas of deep or 
moderately deep, granular Labette soils and of Breaks- 
Alluvial land complex. Labette soils are on strong 
colluvial slopes below the Sogn and Summit soils. 
Breaks-Alluvial land complex includes natural drain- 
ageways that drain the adjoining uplands and are used 
as rangeland. 

Nearly all of the many farms in this association pro- 
duce both cultivated crops and livestock. About 60 per- 
cent of this association is planted to small grains, mostly 
winter wheat, and grain sorghum, and alfalfa; the rest 
is in native pasture or meadow. Crop yields are favor- 
able, but erosion is a hazard, especially in the more 
sloping cultivated areas. The meadows produce a large 
amount of high-quality hay in years of normal rainfall. 
All of the acreage in intermingled Sogn and Summit 
soils is in native pastures, and, where properly managed, 
produces good grazing. Water for livestock is obtained 
mainly from farm ponds. Sites along most drainage- 
ways are suitable for constructing additional ponds. 

Roads have been built along most section lines, and 
nearly all county roads in this association are well 
graveled or well sanded. 


8. Sogn-Summit-Labette Association 


Very shallow and deep, rolling soils and limestone 
escarpments 


This soil association is on very gently sloping to gently 
sloping tablelands that are broken by moderately steep 
escarpments of limestone and strong colluvial foot slopes. 
The largest areas occur along Little Beaver and Beaver 
Creeks in the eastern part of the county. The association 
occupies 84,110 acres, or about 14 percent of the county, 
and it includes grassland of the Bluestem Hills (fig. 3). 
It consists of about 45 percent Sogn soils, 380 percent 
Summit, and 10 percent Labette. 

The soils in this association are very shallow and deep 
and are underlain by various limestone formations. In 
places streams have cut into the limestone to a depth of 
50 to 150 feet and have formed canyons, as can be seen 
in the area east and northeast of Washunga. Also, the 
Arkansas River has carved a broad valley through this 
association. Small mesalike outcrops of limestone at the 
higher elevations are landmarks (see fig. 8). The high- 
est elevations in the county are in this association; the 
range is from 1,000 feet above sea level in the southern 
part of the association to 1,800 feet in the northeastern 
part. 
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Figure 4.—A view of the Sogn-Summit complex in association 8. The very shallow, exposed limestone areas are Sogn soils, and the 
areas in native grasses are Summit soils. 


In some places the Sogn and Summit soils (fig. 4) are 
closely intermingled with each other and with limestone 
outcrops. In most areas these outcrops are escarpments, 
or moderately steep slope breaks, that wind around the 
slopes at about the same elevation. The Sogn soils are very 
shallow, are dark colored, and have developed in lime- 
stone and calcareous shale. 

The Summit soils are deep, dark colored, and fine 
textured. They developed in residuum from interbedded 
limestone and dark-colored shale. Summit soils occupy 
the gentle colluvial slopes in the valleys and the very 
gentle slopes above the escarpments of Sogn soils. Below 
these escarpments on colluvial foot slopes are the Labette 
soils. These soils are deep and granular. 

Newtonia soils are also in this association. These very 
gently sloping to gently sloping soils have a less clayey 
subsoil than have the Summit and Labette soils. 

This association is mainly in large ranches. About 
90 percent of the acreage is used as native grass pasture, 
and small grains and sorghum are grown as supple- 
mental feed for livestock. The more shallow Sogn soils 
produce only a small amount of forage, but if properly 
managed, the deep Summit soils produce large amounts 
of bluestem or other grasses. A small acreage of ex- 
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cellent hay meadow also occurs in this association. Good 
management of grazing and control of erosion are needed 
throughout the association. Water for livestock is ob- 
tained from ponds and from local streams that are fed 
by springs. Sites suitable for ponds occur along many 
drainageways. 

Roads have not been built along many of the section 
lines in this association, because the ranches are large 
and the terrain is broken. The county roads that have 
been built are well graveled or well sanded. 


How This Survey Was Made 


Soil scientists made this survey to learn what kinds of 
soils are in Kay County, where they are located, and how 
they can be used. 

They went into the county knowing they likely would 
find many soils they had already seen, and perhaps some 
they had not. As they traveled over the county, they 
observed steepness, length, and shape of slopes; size and 
speed of streams; kinds of native plants or crops; kinds 
of rock; and many facts about the soils. They dug many 
holes to expose soil profiles. A profile is the sequence of 


8 SOIL SURVEY 


natural layers, or horizons, in a soil; it extends from the 
surface down into material that has not been changed 
much by leaching or by roots of plants. 

The soil scientists made comparisons among the pro- 
files they studied, and they compared these profiles with 
those in counties nearby and in places more distant. 
They classified and named the soils according to nation- 
wide, uniform procedures. To use this soil survey effi- 
ciently, it is necessary to know the kinds of groupmgs most 
used in a local soil classification. 

Soils that have profiles almost alike make up a soil 
series. Except for different texture in the surface layer, 
all the soils of one series have major horizons that are 
similar in thickness, arrangement, and other important 
characteristics. Each soil series is named for a town or 
other geographic feature near the place where a soil of 
that series was first observed and mapped. Kaw and 
Kirkland, for example, are the names of two soil series. 
All the soils in the United States having the same series 
name are essentially alike in those characteristics that go 
with their behavior in the natural, untouched landscape. 
Soils of one series can differ somewhat in texture of the 
surface soil and in slope, stoniness, or some other charac- 
teristic that affects use of the soils by man. 

Many soil series contain soils that differ in texture of 
their surface layer. According to such differences in 
texture, separations called soil types are made. Within 
a series, all the soils having a surface layer of the same 
texture belong to one soil type. Kaw silt loam and Kaw 
silty clay loam are two soil types in the Kaw series. The 
difference in texture of their surface layer is apparent 
from their names. 

Some types vary so much in slope, degree of erosion, 
number and size of stones, or some other feature affect- 
ing their use, that practical suggestions about their man- 
agement could not be made if they were shown on the 
soil map as one unit. Such soil types are divided into 
phases. The name of a soil phase indicates a feature that 
affects management. For example, Vanoss silt loam, 0 
to 1 percent slopes, is one of four phases of Vanoss silt 
loam, a soil type that ranges from nearly level to sloping. 

After a guide for classifying and naming the soils had 
been worked out, the soil scientists drew the boundaries 
of the individual soils on acrial photographs. These 
photographs show woodlands, buildings, field borders, 
trees, and other details that greatly ‘help in drawing 
boundaries accurately. The soil map in the back of this 
soil survey was prepared from the aerial photographs. 

The: areas shown on a soil map are called mapping 
units. On most maps detailed enough to be useful in 
planning management of farms and fields, a mapping 
unit is nearly equivalent to a soil type or a phase of a 
soil type. It is not exactly equivalent, because it is not 
practical to show on such a map all the small, scattered 
bits of soil of some other kind that have been seen within 
an area that is dominantly of a recognized soil type or 
soil phase. 

In preparing some detailed maps, the soil scientists 
have a problem of delineating areas where different kinds 
of soils are so intricately mixed, and so small in size that 
it is not practical to show them separately on the map. 
Therefore, they show this mixture of soils as one map- 
ping unit and call it a soil complex. Ordinarily, a soil 
complex is named for the major kinds of soil in it, for 


example, Sogn-Summit complex, 5 to 20 percent slopes. 
Also, on most soil maps, areas are shown that are so 
rocky, so shallow, or so frequently worked by wind and 
water that they scarcely can be called soils. These areas 
are shown on a soil map like other mapping units, but 
they are given descriptive names, such as Broken alluvial 
land or Oil-waste land, and are called land types rather 
than soils. 

While a soil survey is in progress, samples of soils are 
taken, as needed, for laboratory measurements and for 
engineering tests. Laboratory data from the same kinds 
of soils in other places are assembled. Data on yields of 
crops under defined practices are assembled from farm 
records and from field or plot experiments on the same 
kinds of soils. Yields under defined management are 
estimated for all the soils. 

‘But only part of a soil survey is done when the soils 
have been named, described, and delineated on the map, 
and the laboratory data and yield data have been 
assembled. The mass of detailed information then needs 
to be organized in a way that it is readily useful to 
different groups of readers, among them farmers, 
ranchers, managers of woodland, engineers, and home- 
owners. Grouping soils that are similar in suitability 
for each specified use is the method of organization 
commonly used in the soil survey. On basis of the 
yield and practice tables and other data, the soil scien- 
tists set up trial groups, and test these by further study 
and by consultation with farmers, agronomists, eng1- 
neers, and others. The scientists then adjust the groups 
according to the results of their studies and consultation. 
Thus, the groups that are finally evolved reflect up-to- 
date knowledge of the soils and their behavior under 
present methods of use and management. 


Descriptions of the Soils 


This section describes the soil series and the single 
soils, or mapping units, of Kay County. The acreage 
and proportionate extent of each mapping unit are given 
in table 1. 

The procedure in this section is first to describe the 
soil series and then the mapping units in the series. 
Thus to get full information on any one mapping unit, 
it is necessary to read the description of that unit and 
also the description of the soil series to which it belongs. 
As mentioned in the section “How This Survey Was 
Made,” not all mapping units are members of a soil 
series. For example, Broken alluvial land and Oil-waste 
land are miscellaneous land types and do not belong to 
a, soil series; nevertheless, they, and the other land types 
in the county, are listed in alphabetic order along with 
the series. 

Following the name of each mapping unit, there is a 
symbol in parentheses. This symbol identifies the map- 
ping unit on the detailed soil map. Listed at the end of 
each description of a mapping unit are the capability 
unit, range site, and the woodland suitability group in 
which the mapping unit has been placed. The pages on 
which each capability unit, each range site, and each 
woodland suitability group are described can be found 
by referring to the “Guide to Mapping Units” at the 
back of this survey. 
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TABLE 1.—Approximate acreage and proportionate extent of the soils 


Soil Acres Per- Soil Acres | Per- 
cent cent 

Bethany silt loam, 0 to 1 percent slopes. -_---_-- 23, 180 3.8 || Norge loam, 3 to 5 percent slopes, eroded__----- 8, 460 1.4 
Breaks-Alluvial land complex_......-..------- _| 11, 680 1.9 || Norge loam, 5 to 8 percent slopes____---------- 2, 455 A 
Brewer silty clay loam__---.------------------ 14, 780 2.5 || Norge loam, 5 to 8 percent slopes, eroded__-.-_~- 1, 360 .2 
Broken alluvial land__---.--.-----_-.------- ..| 7, 190 1.2 || Norge-Albion complex, 3 to 5 percent slopes -- --- 1,115 .2 
Carr fine sandy loam__------------------------ 5, 610 1.0 || Oil-waste land___-.-_.-.---------------------- 1, 970 .3 
Carwile-Pratt complex, undulating_._...-------- 2, 390 .4 || Owens clay, 3 to 12 percent slopes___._-.-_------ 4, 410 7 
Maletclay loam:: 2. sek oe le he eee 2, 960 «0: 4||, Port silt T0amin. kes tes eee le ee 9, 510 1.6 
Dale:silt loam: - 2.222 sscnecogcaslssacepeseees 1, 220 .2 4] Port soils, frequently flooded_....-_....-.------ 2,475 | A 
Dougherty-Eufaula complex, 0 to 3 percent slopes_ 870 .1 |} Pratt loamy fine sand, hummocky__------------ 740 aL 
Dougherty-Eufaula complex, 3 to 8 percent slopes_| 3, 350 .6 || Reinach loam, 0 to 1 percent slopes.____-------- 16, 830 2.8 
Eroded clayey land_._--.-----.--.------------ 1, 560 .3 || Reinach loam, 3 to 8 percent slopes._.-.-------- 1, 5380 .3 
Eroded loamy land__._-_.--.-----.------------ 630 .1 || Renfrow-Kirkland silt loams, 3 to 5 percent slopes_-| 5,810 | 1.0 
Humbarger loam_._.--.-----....-_.------4.-- 2, 580 .4 || Sand dunes, Lincoln material. .._.--..--.------ 2, 840 5 
Kaw silt-loain. 22.225 2seseecosscececeetas eae 5, 570 1.0 |} Shellabarger fine sandy loam, 1 to 3 percent slopes_| 2, 010 .3 
Kaw silty clay loam_.------------------------ 24, 200 4.0 || Shellaburger fine sandy loam, 3 to 5 percent slopes_| 3, 240 an) 
Kirkland silt loam, 1 to 3 percent slopes___-_-.-~ 94, 490 15.6 || Shellabarger fine sandy loam, 5 to 8 percent slopes - 610 wl 
Kirkland-Renfrow complex, 2 to 5 percent slopes, Sogn soils, 1 to 3 percent slopes___.-_.--------- 3, 120 fs) 

erOdeéd 2i<si os scenes cle eet teased 41, 655 6.9 || Sogn-Summit complex, 5 to 20 percent slopes..._| 51, 000 8.4 
Labette clay loam, 5 to 8 percent slopes._.-_---- 9, 730 1.6 |) Summit silty clay loam, 1 to 3 percent slopes__--| 5, 210 .9 
Labette-Slickspots complex, 8 to 5 percent Summit silty clay loam, 3 to 5 percent slopes.__.} 10, 430 1.7 

slopes; erodéd 225 -seseb et ias eee eee uR oes 1, 560 .3 || Summit silty clay, 3 to 5 percent slopes, eroded__| 3, 825 6 
Telh-chiysiee ce She ise thane Leo eee | 11, 360 1.9 || Tabler silt loam, 0 to 1 percent slopes...-------- 47, 200 7.8 
Lela-Slickspots complex__.__-------_---------- 2, 670 .4 || Vanoss silt loam, 0 to 1 percent slopes-.__------- 9, 030 1.5 
Lincolinsoils..3 2224 55 ton we Sh ee pee ee 1, 015 .2 || Vanoss silt loam, 1 to 3 percent slopes__._------- 10, 120 1.7 
Loamy broken land_2-_-.--...---------------- 1, 480 .2 || Vanoss silt loam, 3 to 5 percent slopes__._------- 2, 930 .5 
Mclain silt, loam__._------_------_----------- 2,170 -4 || Vanoss silt loam, 5 to 8 percent slopes___..------- 2, 600 | -4 
McLain silty clay loam_....--_--------------- 2, 260 .4 || Vernon clay loam, 3 to 5 percent slopes___.----- 2, 580 A 
Miller clay =.o-2 schon esheets ae ted 1, 930 .38 || Vernon soils, 5 to 12 percent slopes_____.------- 1, 820 3 
Newtonia silt loam, 0 to 1 percent slopes-____---- 1, 430 .2 |) Waurika silt loam____._-.-..--.-.------------ 7, 000 1.2 
Newtonia silt loam, 1 to 3 percent slopes_-_-_----- 18, 960 3.1 || Yahola fine sandy loam_---------------------- 6, 745 11 
Newtonia silt loam, 3 to 5 percent slopes_-_.----- 25, 190 4.2 || Yahola loamy fine sand__--.__---.-_---------- 995 12 
Newtonia clay loam, 3 to 5 percent slopes, eroded_| 8, 050 1.3 Rock quauryes. se vn Ponte estat oes 460 at 
Norge loam, 0 to 1 pereent slopes..___---------- 1, 950 .3 WRIV CMSs A tS AEN ae en Eee 7,170; 1.2 
Norge loam, 1 to 3 percent slopes__..---------- 18, 760 3.1 = 
Norge loam, 3 to 5 percent slopes____-------_-- 14, 130 2.3 Oba es en ae ee eee Shed 604, 160 | 100.0 


Soil scientists, engineers, students, and others who 
want detailed descriptions of the soil series should turn 
to the section “How Soils Are Formed and Classified.” 
Many terms used in the soil descriptions and other sections 
“ defined in the Glossary and the “Soil Survey Manual” 
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Albion Series 


The Albion series consists of deep to moderately deep, 
granular soils that developed in beds of unconsolidated 
gravelly material. These soils occur: with the Norge soils 
in the sloping uplands on the lower part of uniform 
slopes that grade to adjoining bottom lands. 

The Albion soils have a few quartz pebbles on the sur- 
face. The surface layer is brown sandy loam that has 
granular structure, is friable when moist, and is about 
8 inches thick. Between depths of 8 and 13 inches is 
reddish-brown heavy fine sandy loam. The subsoil ex- 
tends from a depth of 18 to 26 inches and consists of 
reddish-brown sandy clay loam that has moderate, 
medium, granular structure. Below 26 inches is 
yellowish-red coarse sand and gravel that is loose when 
moist or dry. The surface layer is medium acid, and 
the subsoil and lower horizons are medium acid to 
slightly acid. 


1¥talic numbers in parentheses refer to Literature Cited, p. 85. 


The Albion soils have medium to rapid internal drain- 
age. ‘They have medium to low natural fertility and 
moderately low water-holding capacity. Water erosion 
is a serious hazard in the more sloping areas. 

The main crops on these soils are small grains and 
grain sorghum. Yields are moderately low. Crops lack 
sufficient moisture for good growth in areas where the 
soils contain a large amount of gravel. On these soils 
the native vegetation consists of big bluestem, little blue- 
stem, indiangrass, and switchgrass. : 

In this county the Albion soils are mapped only in a 
complex with Norge soils. 


Bethany Series 


The Bethany series consists of deep, dark, productive 
soils of the nearly level uplands in the central and west- 
ern parts of the county. These soils are in smooth, well- 
drained areas, where they developed from alkaline, 
clayey and silty earths of the undissected old alluvial 
plains. 

: The surface layer is a dark grayish-brown to brown, 
granular, friable silt loam 8 to 14 inches thick, It is 
medium acid and slightly acid. The subsurface layer is 
about 6 inches thick and consists of brown, friable clay 
loam that absorbs water well. The subsoil is at a depth 
of about 16 inches and is brown, moderately compact, 
and clayey. This clayey material is arranged in shiny 
blocks (fig. 5) that have many clay films on their surface. 
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Figure 5.—Profile of Bethany silt loam, 0 to 1 percent slopes, 
showing blocky structure in the subsoil. 


Below a depth of about 4 feet, the substratum is brown 
silty clay loam that is mottled with shades of red and 
gray. 

a The Bethany soils are well drained, have high natural 
fertility, and are moderately easily penetrated by roots. 
They absorb water in large amounts and store it for use 
by plants. Although water soaks slowly into the clayey 
subsoil, runoff is slowed by the nearly level relief. 

Nearly all of the acreage of these soils is cultivated. 
Winter wheat is the main crop, though all crops adapted 
to the area are well suited. In native pasture the vege- 
tation consists mainly of big bluestem, little bluestem, 
indiangrass, and switchgrass. 

Bethany silt loam, 0 to 1 percent slopes (BeA).—-This 
soil is on smooth upland divides throughout the central 
and western parts of the county. The soil typically has 
a silt loam surface layer that grades to a clayey subsoil 
at about 16 inches. The larger areas are in the vicinity 
of Newkirk. This soil occurs with the Tabler, Kirkland, 
and Norge soils, generally at a higher elevation than 
the Tabler and Kirkland soils. 


produce favorable yields. 


This deep, well-drained soil is easy to till. It has 
moderate water-holding capacity, but it may be some- 
what droughty during long dry periods. Because slopes 
are nearly level, erosion is likely only in areas adjacent 
to drainageways or steeper slopes. 

This is one of the most productive soils in the county. 
Much of it is cultivated to small grains, chiefly winter 
wheat, but alfalfa, grain sorghum, and other crops also 
Favorable yields can be ex- 
pected year after year if fertility, tilth, and structure 
are maintained. Among the practices that help to main- 
tain tilth and the content of organic matter is growing 
high residue crops and legumes in the cropping system. 
About 7 percent of this soil is in meadow or native pas- 
ture. (Capability unit I-2; Loamy Prairie range site; 
woodland puitabilits group 2) 


Breaks-Alluvial Land Complex 


Breaks-Alluvial land complex (Bk) consists of land types 
in the prairie uplands at the bottoms and on the sides of 
small natural drainageways that flow into local streams. 
These drainageways are long. They are 100 to 800 feet 
wide and as much as 20 feet deep. ‘The slopes at the bot- 
toms of the drainageways generally do not exceed 2 to 3 
percent, but the side slopes and escarpments average about 
10 percent and are steep in places. The narrow bottoms 
are frequently flooded and contain dark-colored, loamy 
recent alluvium. In contrast, the side slopes, or breaks, 
consist of loamy and clayey materials that range from clay 
loam to clay. In some places the channel has cut through 
pe are and has exposed the underlying clay and 
shale. 

Because slopes are strong, runoff is rapid, and flash 
floods are frequent, this mapping unit is susceptible to 
severe erosion and is not suitable for cultivation. Nearly 
all of it is used for pasture. The native vegetation con- 
sists of mixed tall and short grasses and a few scattered 
elm and cottonwood trees on the flooded bottom lands. 
The yield of forage is fair to good where this land is 
well managed. (Capability unit VIe+4; Breaks in the 
Loamy Prairie range site, and Alluvial land in the 
Loamy Bottom-land range site; woodland suitability 
group 2) 


Brewer Series 


The Brewer series consists of deep, dark-colored, 
slowly permeable soils on bottom lands, mainly along the 
Chikaskia River. These soils are on high benches, nor- 
mally not close to the river channel. They formed in 
moderately fine textured, calcareous old alluvium that 
was Inid down very slowly. 

The Brewer soils have a grayish-brown silty clay loam 
surface layer that is about 8 inches thick and has mod- 
erate, medium, granular structure. The subsoil of dark- 
gray clay extends to a depth of 34 inches and has mod- 
erate, medium to coarse, blocky structure. When moist, 
many of the blocks in the subsoil have a dull shine on 
their surfaces. This shine is from clay skins that are 
characteristic of old soils that have clearly expressed 
horizons. The lower part of the subsoil is more silty 
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than the upper part, and its structure is less blocky and 
more massive as depth increases. Small, black, shotlike 
concretions are in this lower part of the subsoil. The 
substratum is at a depth of about 34 inches and consists 
of dark yellowish-brown heavy silty clay loam that has 
fine faint mottles of yellowish brown and dark grayish 
brown. In the slightly lower areas of these soils, the 
substratum is more grayish than it is in higher areas and 
contains more clay. The surface layer is medium acid 
to: slightly acid, and the lower subsoil is alkaline. 

Brewer soils are high in natural fertility. Although 
runoff and internal drainage are slow, drainage gener- 
ally is adequate for excellent crop yields. These soils 
are deep enough to allow good storage of moisture and 
growth of roots. Also, the clayey subsoil holds water 
well and in years of normal rainfall furnishes ample 
moisture for crops. No injurious salts are present. In 
some areas, these soils are subject to floods about once in 
5 ee years, but crops are damaged only slightly, if 
at all. 

These soils are largely in cultivation, though tillage is 
moderately difficult. Yields of small grains, sorghum, 
and alfalfa are favorable. In native pastures the princi- 
pal vegetation is tall grasses, mainly big bluestem, 
switchgrass, and indiangrass. 

Brewer silty clay loam (0 to 1 percent slopes) (Bm).— 
This deep, dark-colored soil is on high benches, At 
about 8 inches is a very slowly permeable dark-gra 
clayey, subsoil. Included in areas mapped as this soil 
are areas of Lela clay in small depressions and areas of 
Kaw silty clay loam near the stream channels. Together 
these inclusions make up less than 7 percent of the map- 
ping unit. 

This nearly level soil is well suited to crops, but it is 
low and concave in a few areas and, during wet. years, 
ditching may be needed to remove excess water. Erosion 
is not a hazard. (Capability unit I-1; Heavy Bottom- 
land range site; woodland suitability group 1) 


Broken Alluvial Land 


Broken alluvial land (Br) occurs in narrow belts along 
streams and consists of alluvial sediments in broken and 
steep areas throughout the county. The slopes range from 
0 to 15 percent or more. In width the areas range from 
about 100 feet in the narrowest areas to as much as 500 feet 
where the stream meanders or where old oxbows occur. 
Broken alluvial land has a gradual slope downstream. 

The soil materials in this mapping unit are loamy, 
dark colored, and noncalcareous to mildly calcareous. 
They are similar to the material in Yahola, Port, Kaw, 
and other associated soils. Fresh deposits of alluvium 
are added to the surface each time this land is flooded. 

The native vegetation is that generally found in the 
county in bottom-land forest. Cottonwood, elm, some 
oaks, and pecan occur, and there is a mixed undergrowth 
of shrubs and tall grasses. This land is an excellent 
habitat for wildlife and is used mainly for that purpose. 
Where it adjoins larger areas of grass or wheat pasture, 
however, it is used as range. (Capability unit Vw-1; 
Loamy Bottom-land range site; woodland suitability 
group 2) 


Carr Series 


The Carr series consists of deep, dark-colored, loamy 
soils along the Arkansas River on bottom lands that are 
flooded at varying intervals. These soils developed in 
sandy to loamy, brownish, calcareous sediments that con- 
tain a large amount of weatherable minerals, 

The surface layer is grayish-brown, granular fine 
sandy loam about 15 inches thick. The subsoil is similar 
to the surface layer but is weakly stratified with loamy 
sand to light loam. It is very friable when moist. Be- 
low a depth of 84 inches, the fine sandy loam is lighter 
in color, and is massive or single grained, and in places 
is more sandy than fine sandy loam. Stratified fine sand 
to light clay loam is common in this lower horizon. 
These soils are calcareous to noncalcareous to a depth 
of about 36 inches and are calcareous below that depth. 

Carr soils are well drained and moderately well 
drained. Runoff is slow because the soils are nearly level 
and have moderately rapid permeability in the subsoil. 
If rainfall in the upper basin of the Arkansas River is 
intense, damaging floods may occur. These soils are 
porous, permeable to air and water, and moderate in 
natural fertility. They are slightly susceptible to wind 
erosion. Response to management, is good. 

About 80 percent of the acreage of these soils is used 
for small grains and sorghum. Also grown are alfalfa 
and bermudagrass ‘The bermudagrass is well suited. 
The vegetation in native pasture consists mostly of 
switchgrass and bluestem grasses, but many areas are 
densely covered with johnsongrass. 

Carr fine sandy loam (0 to 1 percent slopes) (Ca).— 
This soil has a deep, dark, stratifiel fine sandy loam pro- 
file. In places the texture of the surface layer varies 
from flood to flood as sandy to clayey sediments are de- 
posited. The darker, finer textured material generally 
is in the slightly lower areas between slightly higher 
areas that are Tahioe colored and more sandy. Less than 
5 percent of the areas mapped is Humbarger loam. 

This friable soil is easy to work. Yields of crops are 
good, but occasionally floods may delay planting or 
drown crops. All crop residue should be kept in or on 
this soil to reduce wind erosion. This soil is suitable for 
irrigation, but only a few areas are irrigated. Because 
water is absorbed rapidly, sprinkling is the best way to 
irrigate. (Capability unit IIw-8; Loamy Bottom-land 
range site; woodland. suitability group 1) 


Carwile Series 


The Carwile series consists of deep, nearly level to 
depressional, loamy soils on uplands, mostly in a small 
area west of Tonkawa. These soils have a mottled sandy 
clay loam to clay subsoil. They formed in alluvial sand 
and clay that have been reworked by wind and are 
underlain by clay and shale of Permian age. 

The surface layer is dark grayish-brown, granular 
fine sandy loam about 7 inches thick. The subsurface 
layer, 4 to 14 inches thick, is dark yellowish-brown light 
sandy clay loam. At a depth of about 20 inches is a 
subsoil of very slowly permeable clay that is grayish 
brown mottled with dark yellowish brown. The subsoil 
has blocky structure or is massive. Below a depth of 28 
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inches is light brownish-gray, massive clay that is mot- 
tled with shades of brown and gray and contains many 
concretions of iron oxide. These soils are strongly acid 
in the surface layer, but acidity decreases as depth in- 
creases, and the subsoil is neutral. ‘These soils are cal- 
careous below a depth of 28 inches. 

Carwile soils are somewhat poorly drained. Runoff 
is slow to very slow, and water commonly ponds on the 
surface for a few days during rainy periods. Water 
erosion is generally not a hazard, but wind erosion is. 
These soils are moderately high in plant nutrients. 

Most of the acreage of Carwile soils is cultivated, 
generally to small grains and sorghum. Crop yields are 
favorable, except in the small depressions where water 
stands for extended periods. Native pastures are main- 
ly in switchgrass, big bluestem, and little bluestem. In 
this county Carwile soils are mapped only as a complex 
with Pratt soils. 

Carwile-Pratt complex, undulating (CuB).—This com- 
plex consists of Carwile soils and Pratt soils that occur 
in such an intricate pattern that it was not practical to 
show them separately on the soil map. Slopes mainly 
range from 0 to 3 percent. Carwile soils make up 35 to 
70 percent of the complex, and Pratt soils make up 20 
to 60 percent. The Carwile soils are level to slightly 
depressional and are somewhat poorly drained. The 
Pratt soils are very gently sloping and well drained. 
They are slightly higher and more sandy than the Car- 
wile soils. 

The surface layer of the Carwile soils ranges from 
light fine sandy loam to clay loam. The Pratt soils have 
a surface layer of loamy fine sand. A profile typical of 
the Pratt soils is described for the Pratt series. 

The soils of this complex are moderately difficult to 
farm. The more clayey areas of Carwile soils require 
much more power for plowing than do areas of Pratt 
soils. Also, water sometimes ponds on Carwile soils and 
drowns crops. The Pratt soils, however, are more sus- 
ceptible to erosion than the Carwile soils. Crops grown 
on both the Carwile and the Pratt soils respond favor- 
ably to good management, and yields vary with the level 
of management. (Capability unit IIw-1; Carwile soils 
in the Sandy Prairie range site, and Pratt soils in the 
Deep Sand range site; woodland suitability group 2) 


Dale Series 


The Dale series consists of deep, dark-colored, loamy 
soils on low terraces along the Arkansas River. These 
soils are not extensive in this county. They are young 
soils that formed in brownish, loamy alluvium containing 
a relatively large amount of plant nutrients. 

The surface layer is generally dark grayish-brown 
clay loam that averages 17 inches in thickness but ranges 
from 15 to 25 inches. This layer is friable when moist 
and has moderate, medium or fine, granular structure. 
The subsoil is dark-brown clay loam that is 17 to 28 
inches thick and has strong, medium, granular structure. 
Tt is friable when moist, is hard when dry, and crushes 
to a slightly more brownish color. The substratum, to a 
depth of 4 feet or more, is brown, noncalcareous mate- 
rial that contains less clay than the subsoil. In some 
places stratified clayey and sandier material occurs in 


the substratum. The surface layer is slightly acid, and 
the subsoil is slightly acid to neutral. 

Dale soils are permeable and have high water-holding 
capacity. They are easily worked and are no more than 
slightly susceptible to erosion. Runoff is slow to medium. 
These soils are moderately rich in content of organic 
matter and plant nutrients. They are flooded only about 
once in 5 to 10 years. 

Almost all of the acreage of these soils is cultivated. 
Favorable yields of all crops commonly grown in the 
county are produced. The main cash crops are wheat 
and alfalfa. Much of the small acreage of corn grown 
in this county is produced on these soils. Crops respond 
well to good management. In native pasture or meadow 
the vegetation is mainly big bluestem, little bluestem, 
switchgrass, indiangrass, and other tall grasses, 

Dale clay loam (0 to 1 percent slopes) (Dc})—This soil 
has a profile similar to the one described for the series. 
The areas are fairly broad and uniform. Included in 
mapping are areas of Dale silt loam in slightly high posi- 
tions and of Brewer silty clay loam in slight depressions 
that are less well drained. Together the included areas 
make up less than 8 percent of the areas mapped as Dale 
clay loam. 

This well-drained soil has high water-holding capacity 
and is easy to till. It is seldom flooded, and erosion is 
not more than slight. 

This is one of the more productive soils in the county, 
and almost all of it is cultivated. It is well suited to 
intensive cropping and commonly produces favorable 
yields. The main crops are small grains, alfalfa, and 
corn. Fertility and tilth are easily maintained if good 
management is practiced. Good management includes 
use of all crop residue, minimum and timely tillage, 
and use of legumes. (Capability unit I-1; Loamy Bot- 
tom-land range site; woodland suitability group 1) 

Dale silt loam (0 to 1 percent slopes) (Ds]|—This soil is 
not extensive in the county. It is within larger, slightly 
higher areas of Dale clay loam and is normally flooded 
after that soil is flooded. Included in areas mapped as 
this soil are small spots that have a very fine sandy 
loam surface layer. 

Dale silt loam has a dark-gray surface layer that has 
medium or fine granular structure. The sane is very 
dark grayish-brown clay loam that is friable when moist 
and contains many worm casts. The substratum is dark 
yellowish-brown silt loam that is slightly more sandy as 
depth increases. 

All of this soil is cultivated. In places wind erosion is 
a slight hazard, but the hazard is only seasonal and can 
be met by timely tillage and by using crop residue. 
(Capability unit I-1; Loamy Bottom-land range site; 
woodland suitability group 1) 


Dougherty Series 


‘In the Dougherty series are grayish-brown, moder- 
ately coarse textured soils that occur on undulating to 
hummocky old stream terraces along the Arkansas River. 
The most extensive area is east of the Arkansas River 
and extends as a narrow belt from Newkirk Lake to a 
point northwest of Washunga. These soils developed 
under oak and blackjack forest in deep deposits of loamy 
sand and light sandy loam. 
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Figure 6.—Profile of a Dougherty fine sandy loam showing the 
light-colored, leached horizons that are about 10 inches thick. 


The surface layer is grayish-brown fine sandy loam 5 
inches thick. It has very weak, fine, granular structure 
and is very friable when moist. The pale-brown sub- 
surface layer (fig. 6) of light fine sandy loam is 10 to 30 
inches thick. It is massive or single grained. Below a 
depth of 22 inches is a subsoil of brown to yellowish-red 
sandy clay loam’ 10 to 20 inches thick, At a depth of 
about 32 inches is strong-brown to yellowish-red loamy 
fine sand that is massive or single grained, is loose when 
moist or dry, and is freely permeable. These soils are 
medium acid to slightly acid throughout the profile. 

Drainage is good in these soils, runoff is rapid, and 
internal drainage is medium. These soils absorb water 
readily but hold only a moderate amount available for 
crops. Fertility is moderately low, partly because the 
light-textured subsurface layer contains only a small 
amount of nutrients needed by plants. In cultivated 
fields these soils are subject to moderate or severe wind 
erosion. 

About 70 percent of the acreage of these soils has been 
cleared and is cultivated mostly to small grains. Vetch 
and rye are grown for temporary pasture in some areas. 
The permanent pastures have a cover of blackjack oak, 
post oak, and other scrub oaks and an understory of 


native grasses and legumes. In a few, small, open areas 
the native grasses are, excellent. In this county the 
ponehery soils occur only in complexes with Eufaula 
soils, 

Dougherty-Eufaula complex, 0 to 3 percent slopes 
(DxB).—This mapping unit occupies undulating old stream 
terraces within a few miles of the Arkansas River. It 
consists of Dougherty and Eufaula soils that are inter- 
mingled in such an intricate pattern that it was not 
practical to show them separately on the soil map. It 
occurs with the more sloping, hummocky Dougherty- 
Eufaula complex and with Shellabarger fine sandy loam. 
The Dougherty soils make up about 55 percent of this 
complex, and Eufaula soils make up most of the rest. 
Less than 10 percent of this mapping unit consists of 
Shellabarger and Carwile soils. 

The profiles of the Dougherty and the Eufaula soils 
are similar to those described for their respective series, 
but in some areas the surface layer is darker and thicker 
than normal. In a few wind-eroded spots the surface 
layer is thinner than normal. 

Most of this complex is cultivated. Crop yields are 
slightly higher than those on Dougherty-Eufaula com- 
plex, 3 to 8 percent slopes. Because the Dougherty soils 
store more moisture, they are more productive than the 
Eufaula soils. The soils in this complex are suited to 
tame pasture and truck crops. Crops respond readily to 
the use of fertilizer or legumes. Areas in native pasture 
provide moderate amounts of grazing. (Capability unit 
IITe-5; Deep Sand Savannah range site; woodland suit- 
ability group 2) 

Dougherty-Eufaula complex, 3 to 8 percent slopes 
(DxC)—Many areas of this complex consist.of low narrow 
ridges or dunes alternated with gently sloping valleys 
only a few yards wide. Other areas are on strong slopes 
between bottom lands of the Arkansas River and high 
terraces. Although the slopes are dominantly between 3 
to 8 percent, they average about 5 percent and are as 
much as 10 percent in some places. The Dougherty soils 
make up about 55 percent of this complex, and Eufaula 
soils make up most iof the rest. The Dougherty and 
Eufaula soils have profiles similar to the ones described 
for their respective series. 

These soils are subject to wind erosion unless they are 
protected by vegetation. In some cultivated fields wind 
erosion has removed much of the surface layer. On some 
eroded knobs the sandy clay loam subsoil of the Dough- 
erty soils is exposed. 

Nearly all of the acreage of these soils was once cov- 
ered with trees, but most areas have been cleared and 
cultivated. Small grains are the main crops. (Capa- 
bility unit IVe-6; Deep Sand Savannah range site; 
woodland suitability group 2) 


Eroded Clayey Land 


Eroded clayey land (2 to 8 percent slopes) (Es} consists 
of eroded clayey ‘soils that have been severely eroded b 
water and are no longer suitable for cultivation. It 
occurs within ‘areas of Kirkland, Renfrow, and Vernon 
soils in the central and western parts of the county and 
within areas of Labette and Summit soils in the eastern 
part. Most areas are around the heads of natural drains 
where water concentrates. 
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Sheet and gully erosion have reached an advanced 
stage on this land. In many places the gullies are 2 
to 5 feet deep and 10 to 15 feet wide. In some areas 
between the gullies, the soil is only slightly eroded and 
has a surface layer as much as 6 to 8 inches thick, In 
these gullies the surface layer is clay subsoil material or 
underlying material. Slickspots are numerous. 

This land type makes up only a small part of the 
county. Most areas are idle and are sparsely covered 
with undesirable grasses, but many of the areas could be 
seeded to suitable native grasses. Even under improved. 
management, however, a Tong time is required to bring 
this: land into production. (Capability unit VIe-1; 
Eroded Clay range site; woodland suitability group 4) 


Eroded Loamy Land 


Eroded loamy land (2 to 8 percent slopes) (Et) consists 
of loamy uplands that are so severely eroded and gullied 
that they are no longer usable as cropland. Most areas 
have slopes greater than 5 percent. This land generally 
occurs around the heads of drainageways within areas 
of Norge and Shellabarger soils and of Dougherty-Euf- 
aula complexes. Areas are commonly 1 to 5 acres in 
size, and the total acreage in the county is small. 

In some places this mapping unit has lost all of its 
surface layer, but in other places erosion is only slight. 
Gullies 10 feet deep are common. 

Most areas of this mapping unit are abandoned crop- 
land that has a fair cover of native grasses between the 
gullies. At a great cost some of these areas could be 
reclaimed and used for bermudagrass pasture. (Capa- 
bility unit VIe-2; Loamy Prairie range site; woodland 
suitability group 4) 


Eufaula Series 


The Eufaula series consists of deep, light-colored, loose 
sands that are moderately low in fertility. These soils 
occur near the Arkansas River on undulating to hum- 
mocky old high stream terraces. They developed under 
a scrub oak forest in thick beds of sandy alluvium or of 
wind-laid deposits. 

The surface layer is grayish-brown fine sand 6 inches 
thick. It has weak granular structure and is loose when 
dry. The subsurface layer is about 20 inches thick and 
consists of bleached pale-brown, single-grain fine sand. 
This layer is very low in plant nutrients. Below a depth 
of 26 inches is light yellowish-brown fine sand that takes 
water rapidly but holds little of it available for plants. 
The surface layer is strongly acid, and the lower layers 
are medium acid. 

These soils are low in fertility. Runoff is none to 
slight because water is absorbed rapidly. These sandy 
soils, however, hold only a small amount of moisture for 
the use of plants, and even in short dry periods they 
are droughty. Wind erosion is a serious hazard, In the 
more sloping areas adjacent to drainageways, these soils 
are slightly susceptible to water erosion. Gullying is 
slow to begin, but once it has started, there is no hard 
layer to resist it. 

Most of the acreage of Eufaula soils is cultivated, but 
yields of crops are low. The main crops are small grains. 
Crops on these soils respond readily to the use of legumes 


and to additions of fertilizer. Blackjack oak, post oak, 
and an undergrowth of grasses and scrubs make up the 
vegetation in native pastures. 

In this county Eufaula soils are mapped only in com- 
plexes with Dougherty soils. 


Humbarger Series 


The Humbarger series consists of well-drained, fertile 
soils along the Arkansas River on nearly level flood 
plains that are 10 to 20 feet above the river channel. 
Humbarger soils occur as long, narrow strips within 
areas of Carr soils near the river. They also occur in 
larger, more uniform areas near the adjoining uplands, 
away from the river. These soils developed in brown, 
calcareous, loamy alluvium. 

The surface layer is grayish-brown loam that is about 
14 inches thick and has moderate, medium, granular 
structure. It is very friable when moist and slightly 
hard when dry. This layer grades to a dark grayish- 
brown. silt loam subsoil 10 to 80 inches thick. The sub- 
soil is friable when moist and has weak subangular 
blocky, structure. Below a depth of about 30 inches is 
brown silt loam that is weakly stratified with clay loam 
and fine sandy loam. Some stratification with slightly 
more sandy or clayey material is common in all horizons. 
These soils are generally calcareous throughout. In some 
areas, however, they are mildly alkaline but noneal- 
careous to a depth of about 36 inches. 

These soils are easily worked and are high in natural 
fertility. They-absorb and hold large quantities of water 
that can be used by plants. The water table remains 
below a depth of 6 feet except for short periods during 
and immediately after floods. Flooding can be expected 
at intervals of 1 to 5 years. 

Most of the acreage of these soils is cultivated to small 
grains, alfalfa, grain sorghum, and some corn. Crop 
yields are generally favorable. The native vegetation 
consists of trees and scattered tall grasses, 

Humbarger loam 0 to 1 percent slopes) (Hu).—This 
soil occurs on the flood plain of the Arkansas River. It 
has a profile similar to the one described for the series. 
Included in areas mapped as this soil are long, narrow, 
more clayey areas that are less well drained than Hum- 
barger loam and are near the adjoining upland. Small 
areas of Carr fine sandy loam are also included. 

Humbarger loam is well suited to all crops commonly 
grown in the county, but occasionally a crop is destroyed 
by a flood. Johnsongrass invades cultivated fields, 
especially those in row crops. Soil erosion is not likely, 
but some scouring of the surface soil can be expected 
when the Arkansas River overflows. Also, these floods 
leave fresh deposits of loamy soil material in places. 
(Capability unit TIw-2; Loamy Bottom-land range site; 
woodland suitability group 1) 


Kaw Series 


The Kaw series consists of nearly level, fertile, dark- 
colored, loamy soils on the flood plains (fig. 7) of Bitter, 
Duck, Bois Arc, and Beaver Creeks, and other local 
creeks. The width of the flood plains ranges from a few 
hundred feet at the upper reaches of the streams to a half 
mile at the lower reaches. These soils developed in alka- 
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Figure 7—A profile of Kaw silty clay loam showing a deep, dark- 
colored surface layer and a moderately permeable, friable 
subsoil. 


line to slightly acid, silty alluvium that washed from up- 
land areas of Tabler, Kirkland, Renfrow, Summit, and 
Newtonia soils. 

The surface layer of Kaw soils is ‘a very dark gray silt 
loam or silty clay loam about 24 inches thick. This layer 
is friable and has granular structure. It grades gradu- 
ally to a slightly lighter colored subsoil that is weakly 
stratified in places, but that is otherwise much like the 
surface layer. Below a depth of 386 inches is brown, 
granular silty clay loam that is permeable to water. The 
surface layer is slightly acid to neutral, and the subsoil 
is slightly acid to mildly alkaline. 

After heavy rains the Kaw soils are subject to occa- 
sional flooding, but the excess water runs off readily when 
the creeks return to their normal level. The soils have 
high water-holding capacity and are permeable to air 
and water. 

Nearly all of the acreage of the Kaw soils is cultivated: 
Yields of small grains, alfalfa, and grain sorghum, the 
common crops, are favorable. Practices that control ero- 
sion and maintain productivity can be carried out more 
easily on these soils than on most of the other soils in 


the county. A good cover of bluestem grows in native 
pasture or meadow, 

Kaw silt loam (0 to 1 percent slopes) (Ka).—This soil 
lies on level flood plains of local streams, commonly at 
the upper reaches where the flood plains are narrow. 
Paes in mapping were small areas of Kaw silty clay 
oam., 

The surface layer of Kaw silt loam is dark grayish 
brown about 7 to 12 inches thick. The subsoil consists of 
about 20 inches of silt loam and grades to the substratum 
of brown, friable silt loam. 

This soil is generally in excellent tilth. Tilling and 
establishing good stands of crops are easy. The main 
limitation is flooding for short periods dacs intense 
rains, but normally there is only slight, if any, crop 
damage. 

This soil is prized for farming in Kay County. All 
of the acreage is cultivated except the narrow bottom 
lands at the extreme upper reaches of the streams. Here 
the stream channel meanders and cuts small, irregular 
patches. These strips and patches are not well suited 
as cropland, but they provide excellent native grass or 
bermudagrass pasture. (Capability unit _IIw-2; Loamy 
Bottom-land range site; woodland suitability group 1) 

Kaw silty clay loam (0 to 1 percent slopes) (Kc)—This 
extensive soil occurs on flood plains of streams that drain 
into the rivers of the county. Some of the narrow, 
meandering streams within areas of this soil are not 
shown on the soil map. Included in areas mapped as this 
soil are small areas of Lela clay in low depressions and 
small areas of Kaw silt loam. 

The surface layer of Kaw silty clay loam is generally 
very dark gray, friable, and easily worked. The subsoil 
is very dark grayish-brown silty clay loam. 

This soil is moderately well drained, is high in natural 
fertility, and has high water-holding capacity, Although 
flooding occurs, serious damage to crops is infrequent. 

Except for the narrow, irregular areas along small 
streams, most of this soil is cultivated. All crops 
adapted to the county produce favorable yields. Winter 
wheat and alfalfa are the main cash crops. Practices 
that maintain productivity and soil structure are carried 
out more easily on this soil than on many other soils in the 
county. (Capability unit Ilw-2; Loamy Bottom-land 
range site; woodland suitability group 1) 


Kirkland Series 


The Kirkland series consists of deep, dark-colored soils 
that have a claypan subsoil. These soils are on broad, 
very gently sloping to gently sloping uplands in the 
central and western parts of the county. They developed 
from dark-colored clay and shale of the Wellington for- 
mation in some areas and from clayey material of the 
old alluvial plains in other areas. 

The surface layer is dark grayish-brown to brown, 
fairly mellow silt loam about 10 inches thick. This layer 
is underlain by a dark-brown claypan subsoil (fig. 8). 
The claypan is uniform to a depth of 30 inches or more, 
except that its lower part contains less organic matter 
and is lighter colored. The subsoil is very firm when 
moist and has moderate, medium, blocky structure. The 
presence of clay skins is indicated by the shiny blocks 
of the claypan when it is moist. Below a depth of 30 to 


16 SOIL SURVEY 


layer to the clay subsoil. 


40 inches, the color grades to brown and dark reddish 
brown. ‘The subsoil merges with the silty clay under- 
lying material so gradually that it is difficult to deter- 
mine the depth to which the soil developed. The surface 
layer and upper part of the claypan subsoil are medium 
acid to slightly acid, and the lower part of the claypan 
subsoil is neutral to alkaline. Concretions of fine lime 
generally occur below a depth of 30 inches. 

The Kirkland soils are generally well drained, but 
they are excessively drained in gently sloping areas. 
Where tilth is good, the surface layer absorbs water 
readily. Rain is absorbed by the surface layer readily, 
but then water soaks into the claypan subsoil very slowly. 
During heavy storms much water runs off and washes 
away a large amount of surface soil. These soils have 
moderately high natural fertility. 

Most of the acreage of these soils is cultivated. Small 
grains and sorghum are the main crops, and alfalfa or 
sweetclover is also grown. Crop yields are favorable. 
These soils are not well suited to summer crops, because 
there is generally not enough moisture in the surface 


layer and plants may not be able to draw enough water 
from the clayey subsoil. Areas in permanent pasture 
support a mixed growth of short and tall grasses, includ- 
ing buffalograss, grama, big bluestem, and little bluestem. 

Kirkland silt loam, 1 to 3 percent slopes (KnB).—This 
soil occurs in large convex areas with Tabler and Beth- 
any soils and other Kirkland soils. In some areas it has 
a thicker surface luyer and a desper profile than are 
typical of the Kirkland series. Included with this soil 
are areas of Tabler, Bethany, and Renfrow soils that to- 
gether make up less than 10 percent of the area mapped. 

On this soil water erosion is a serious hazard because 
of the slopes and the very slowly permeable, claypan 
subsoil. Also the surface layer tends to puddle and wash 
during heavy rains. 

This is the major wheat-producing soil of the county. 
Yields of wheat are favorable. (Capability unit IITe-1; 
pgs Prairie range site; woodland suitability 
group 38 

Kirkland-Renfrow complex, 2 to 5 percent slopes, 
eroded (KrC2).—This complex occurs in the uplands on the 
upper parts of small eroded drainageways and on eroded, 
uniform, convex slopes. It is within areas of Kirkland, 
Tabler, Bethany, and Renfrow soils. The complex is 
extensive throughout the western and central parts of 
the county. 

Kirkland soils make wp from 40 to 80 percent of this 
complex, and Renfrow soils make up 20 to 60 percent. 
Slickspots are common. The percentage of Kirkland 
soils is greater in the central and western parts of the 
county where slopes are somewhat more uniform and the 
soils formed in darker clay and shale. The Renfrow soils 
make up a greater part of this complex on the small 
sloping knolls and in the more sloping areas in the 
southwestern part of the county. 

In this mapping unit both the Kirkland and the Ren- 
frow soils are more eroded and have a thinner surface 
layer than the soils described for their respective series. 
The surface layer, only 4 to 8 inches thick, ranges from 
silt loam in less eroded areas to clay loam in more eroded 
areas. Shallow rills and gullies scar the areas. In some 
local areas, erosion has removed all of the surface layer 
and has exposed the clayey subsoil. The surface layer 
and subsoil have been mixed by plowing in most places. 
Tn cultivated fields Renfrow soils have a more reddish 
surface layer than Kirkland soils. 

Slickspots are generally 10 to 50 feet in diameter. 
Their surface layer is about 2 to 4 inches thick over 
compact, dark-brown clay. Crusting is severe on these 
slickspots. 

Because the thin surface layer of these soils does not 
absorb much rainfall in a short period, runoff and ero- 
sion are greater than on soils that have a thicker, more 
permeable layer. As a result, crop yields are lower, 
especially during the drier seasons when moisture in 
deeper soils is barely adequate for plant growth, 

On this complex the choice of crops is limited mainly 
to small grains, sorghum, and legumes, Small grains 
are the main crops. Yields of summer crops are low 
because these soils are droughty. Because of soil loss, 
small active gullies, and very slowly permeable subsoil, 
some of the fields that were cultivated have been seeded 
to grass. A. cropping system consisting of wheat and 
sweetclover has proved successful for many farmers. 
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The sweetclover leaves a residue that makes a good 
mulch, and the nitrogen it supplies is beneficial to the 
wheat. (Capability unit TVe-2; Claypan Prairie range 
site; woodland suitability group 3) 


Labette Series 


In the Labette series are deep to moderately deep, 
granular, dark-colored soils that occur in the eastern 
part of the county. These soils developed in residuum 
from interbedded calcareous clay, shale, and limestone. 

The Labette soils have a dark-brown clay loam surface 
layer that has a strong, coarse, granular structure. The 
subsurface layer, between depths of 9 and 18 inches, is 
brown clay loam that is shghtly heavier than the surface 
layer. Roots are abundant in this layer, and a few stains 
of organic matter are on the surface of the peds. The 
subsoil is reddish-brown, blocky clay that, in the upper 
part, contains a few, black, shotlike concretions. Below 
a depth of 26 inches, the subsoil is slightly more clayey 
than it is above, and it contains many concretions of 
calcium carbonate. 

The Labette soils are excessively drained. They are 
moderately slowly permeable and high in natural fertil- 
ity. These soils are moderately difficult to till. 

Labette soils are used primarily for native grass pas- 
ture consisting mainly of big bluestem and little blue- 
stem. This native vegetation has a high carrying capa- 
city, and yields of hay are good. Most cultivated areas 
are in small grains. If these soils are tilled, water ero- 
sion is likely. 

Labette clay loam, 5 to 8 percent slopes (laD).—This 
soil is mostly in the eastern part of the county, where 
it occupies sloping, colluvial foot slopes below the prom- 
inent limestone escarpments that are in the Sogn- 
Summit complex, 5 to 20 percent slopes. Directly below 
these escarpments in the more sloping parts, this Labette 
clay loam contains a few outcrops of limestone and 
seepy wet spots. Included in areas mapped as this soil 
are a few, narrow, uncrossable gullies. In the south- 
eastern corner of the county, the surface layer of this 
soil is browner and thinner than normal and is underlain 
by redder clay. In a small area north of Beaver Creek, 
some chert fragments are in the profile. 

About nine-tenths of this soil is native grassland on 
which good range management is needed to reduce ero- 
sion and to keep the desirable grasses vigorous and pro- 
ductive. The rest is cropland and is mostly west of the 
Arkansas River. Small grains are the most important 
crop. 

This soil is moderately difficult to till. Cultivated 
areas are susceptible to severe water erosion. Suitable 
practices for conserving soil and moisture are terracing, 
tilling on the contour, and growing of legumes. In areas 
below the Sogn-Summit complex, diversion terraces are 
needed to carry excess water safely away from the culti- 
vated fields. Crops grown on this Labette soil respond 
well to additions of fertilizer. (Capability unit [Ve-3; 
Loamy Prairie range site; woodland suitability group 3) 

Labette-Slickspots complex, 3 to 5 percent slopes, 
eroded (lLbC2)—This mapping unit occupies gently slop- 
ing areas around the heads of intermittent drainageways 
and in other places where water concentrates. It occurs 
with Newtonia soils, mostly Newtonia clay loam, 3 to 5 


percent slopes, eroded. About 40 to 60 percent of this 
complex is eroded Labette clay loam. Slickspots make 
up 10 to 35 percent, but generally they average about 20 
percent. Between the irregular patterns of Labette soil 
and slickspots is an intermediate soil comprising 5 to 15 
percent of the area. 

The surface layer of the Labette soils is 3 to 7 inches 
thick and is thinner than the surface layer in the pro- 
file described for the Labette series. The surface layer 
in the area of slickspots is about 2 to 4 inches over com- 
pact, dark-brown clay. In cultivated fields slickspots 
occur as thin, white, crusted spots. 

The soils of this complex contain a small amount of 
organic matter and have low water-holding capacity. 
They are subject to moderate or severe water erosion. 
In about 60 to 80 percent of the acreage, the plow layer 
is a mixture of the surface layer and the subsoil. 

About three-fourths of the acreage is cultivated, but 
productivity is low. The rest of the acreage is aban- 
doned or idle cropland that is used for pasture. (Capa- 
bility unit I[Vs-2; Labette soils in the Loamy Prairie 
range site, and Slickspots in the Slickspot range site; 
woodland suitability group 4) 


Lela Series 


The Lela series consists of very dark, somewhat poorly 
drained, level to slightly depressional, clayey soils on 
bottom lands. These soils occur in large fairly uniform 
areas, mainly along Birds Nest Creek, m an area south 
of Tonkawa, and on the second bottoms of the Chikaskia 
River. Lela soils formed in clayey sediments that were 
deposited where floodwaters move slowly or are inter- 
mittently ponded. 

These. soils have a surface layer of dark-gray light clay 
4. to 8 inches thick. When this layer is dry, it has a gray 
crust about one-fourth of an inch thick that is cracked 
into irregularly shaped patches 2 to 4 inches across. The 
surface layer is black when moist. It generally has weak 
granular structure but is massive in places. The surface 
layer is very sticky when moist and very hard and cloddy 
when dry. It is underlain by very dark gray, dense clay 
that has weak blocky structure or is massive. This mate- 
rial is very slowly permeable and very plastic when moist. 
Ata depth of about 44 inches, the soil material is dark- 
brown, massive clay. This material contains a few scat- 
tered concretions of calcium carbonate. The surface 
layer is slightly acid or medium acid to a depth of about 
6 inches. Below 6 inches the soil material is slightly 
acid or neutral, and below 44 inches it contains free lime. 

Most areas of Lela soils are occasionally flooded by the 
adjoiming streams. Runoff is slow or very slow. After 
heavy rains, water often stands on the surface for sev- 
eral days. Because the subsoil is clayey, internal drain- 
age is very slow. Natural fertility is high. 

Most of the acreage of the Lela soils is cultivated, 
commonly to wheat, es and sorghum, Alfalfa is 
grown in areas where drainage systems have been 
installed. Crop yields vary considerably from year to 
year, but they are generally moderately low. These soils 
are droughty in dry years and often are excessively wet 
in years of average rainfall. Occasionally, when mois- 
ture is favorable throughout the growing season, crop 
yields are favorable, ‘The principal grasses in native 
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asture are big bluestem, switchgrass, and indiangrass. 
ome sloughgrass grows in the depressions. 

Lela clay (0 to 1 percent slopes) (ic}—This dark, some- 
what poorly drained soil occurs chiefly in large areas 
on level to slightly depressional flood plains. A few 
areas adjacent to uplands are covered with a few inches 
of recent, overwash and have a surface layer that varies 
in color and texture. Included in the areas mapped as 
this soil are slickspots that are less than one-fourth acre 
in size and are too small to delineate on the soil map. 
They are shown on the map by symbols. 

This soil is difficult to till, and farmers sometimes 
have trouble establishing a good stand of crops. Also, 
harvesting is often delayed because the soil is wet. 

Drainage limits the use of this soil for farming. In 
most years surface ditches are needed to remove excess 
water. If this soil is not drained, the response to other 
management is poor. Grain sorghum consistently pro- 
duces higher yields than other crops because it is grown 
during the summer when rainfall is low and evaporation 
is high. (Capability unit I[[w-1; Heavy Bottom-land 
range site; woodland suitability group 4) 

Lela-Slickspots complex (0 to 1 percent slopes) (Le).— 
This mapping unit consists of dark-colored, somewhat 

oorly drained, enyey soils on nearly level to slightly 
Asprecsiontl bottom lands where many slickspots are 
scattered, Lela clay makes up about 70 to 90 percent of 
this complex, and the slickspots make up from 10 to 30 per- 
cent but generally average 20 percent. About 5 to 10 
percent of the complex is a transitional zone between the 
Lela soil and the slickspots. 

The Lela soil has a profile like the one described for 
the series, but in some places salts occur below a depth 
of 40 inches. In many places the slickspots are crusted 
with light brownish-gray, massive silt loam to clay about 
one-half inch thick. The surface layer ranges from 3 to 
10 inches in thickness and is underlain by dark-colored, 
massive clay that has an accumulation of salts and_ab- 
sorbs water very slowly. Internal drainage is very slow. 
In about 35 acres in the southwestern part of the county, 
the soils of the complex are less clayey than those 
described. 

About 50 percent of this complex is in small grains 
and sorghum, but yields are low. The rest is grassland. 
The chief grasses in native pasture are switchgrass, 
alkali sacaton, and saltgrass. (Capability unit TVs-1; 
Lela soil in the Heavy Bottom-land range site, and Slick- 
spots in the Alkali Bottom-land range site; woodland 
suitability group 4) 


Lincoln Series 


The Lincoln series consists of sandy, calcareous soils 
that formed in recent mixed alluvium on low bottom 
lands of the Arkansas River. These soils are unstable 
because new sandy and clayey material is deposited dur- 
ing each flood. 

These soils vary in texture, color, and depth, but in 
most places the surface layer is grayish-brown, calcar- 
eous loamy sand about 15 inches thick. This layer is 
underlain by pale-brown, stratified, calcareous sand, 
loamy sand, and gravel that extend to a depth of 60 
inches ‘or more. 


Lincoln soils have slow runoff but very rapid internal 
drainage. The water table commonly is at a depth rang- 
ing from 4 to 15 feet. These soils are frequently flooded, 
are low in fertility, and are somewhat droughty. 

These soils are poorly suited to cultivation because 
damaging floods are frequent and their texture is ex- 
vee sandy. Most areas are in native pasture, and 
many have a cover of johnsongrass. Vegetation has lit- 
tle time to get a foothold because fresh material is 
deposited during the recurring floods. 

Lincoln soils (0 to 2 percent slopes) (lm)—These inex- 
tensive soils are on sandy flood plains of the Arkansas 
River. Typically they have a grayish-brown loamy sand 
surface layer underlain by calcareous sand at 15 inches. 


‘Included in the areas mapped as these soils are soils in 


old meandering river channels that have been filled with 
silt. Also included are small areas of Carr soils and 
Sand dunes, Lincoln material. 

Because Lincoln soils are frequently flooded, they are 
unstable and they vary in texture. Tae floods leave 
deep deposits in some areas and dig potholes in others. 
In dry periods these soils are droughty and are suscepti- 
ble to blowing. The vegetation is scattered and consists 
of woody shrubs, annuals, sand sagebrush, switchgrass, 
saltgrass, johnsongrass, cottonwood trees, and willows. 
Some areas could be seeded to bermudagrass. (Capabil- 
ity unit Vw-2; Sandy Bottom-land range site; woodland 
suitability group 2) 


Loamy Broken Land 


Loamy broken land (Lo) consists of narrow bands of slop- 
ing to steep broken slopes that separate bottom lanes 
from the adjoining uplands, The slopes range from 5 
to as much as 50 percent, but they average about 12 per- 
cent. Most areas are along the Arkansas River. 

The surface layer of this land ranges from loam to 
silt loam in texture and from brown to dark brown in 
color. Although the soil material is generally thick, the 
underlying limestone is close to the surface in some 
places. Limestone crops out in about 2 to 5 percent of 
the area on the steeper, more broken slopes 

This land is not suitable for cultivation. The native 
vegetation is principally trees and brush, and there are 
scattered tall grasses and native legumes. (Capability 
unit VIe-8; Loamy Prairie range site; woodland suit- 
ability group 2) 


McLain Series 


The McLain series consists of deep, brown to dark- 
brown, productive soils on low alluvial terraces along 
the Salt Fork Arkansas River, but above the level of 
normal flooding. These nearly level soils developed in 
reddish, calcareous alluvium that originated mainly from 
prairies underlain by redbeds. 

These soils generally have a surface layer of dark- 
brown to brown, granular, friable silty clay loam 6 to 10 
inches thick. The subsoil, to a depth of about 21 inches, 
is dark reddish-brown to reddish-brown clay that has 
moderate, medium, blocky structure. Below 21 inches is 
reddish-brown silty clay loam.’ This layer grades to 
yellowish-red silty clay loam that has weak, medium, 
granular structure. The surface layer is medium acid, 
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the subsoil is slightly acid to mildly calcareous, and the 
lower substratum is commonly calcareous, 

Runoff is slow on these nearly level soils. Natural 
fertility and water-holding capacity are high. Some 
areas south of Tonkawa are occasionally flooded by Birds 
Nest Creek. 

Almost all of the acreage of McLain soils is cultivated. 
Small grains and alfalfa are important crops and have 
favorable yields. The main grasses in the native pasture 
are switchgrass, big bluestem, and little bluestem. 

McLain silt loam (0 to 1 percent slopes) (MaA).—This 
is one of the better soils for farming in the county. It 
occurs with Reinach loam, 0 to 1 percent slopes, and 
McLain silty clay loam. 

McLain silt loam has a silt loam and heavy silt loam 
surface layer about 17 inches thick. The subsoil is red- 
dish-brown clay loam that grades to yellowish-red silt 
loam at a depth of about 2 feet. This yellowish-red silt 
loam is more sandy and calcareous as depth increases. 

This well-drained soil has greater water-holding capac- 
ity and is slightly more productive than McLain silty 
clay loam. Also, McLain silt loam is easier to farm 
because it is seldom, if ever, flooded. It is suited to many 
kinds of crops, and almost all of it is cultivated. (Capa- 
bility unit I-1; Loamy Bottom-land range site; wood- 
land suitability group 1) 

McLain silty clay loam (0 to 1 percent slopes) (Mb).— 
This nearly level to slightly depressional soil has a heavy 
clay loam subsoil in some areas. Included in mapping 
were small areas of Lela clay and McLain silt loam. 
McLain silty clay loam is moderately difficult to till. Be- 
cause runoff is slow and permeability is very slow, water 
stands on the surface for short periods after heavy rains. 
Drainage to remove excess surface water is needed if plant 
growth 1s to be optimum in years of above average rainfall. 
Erosion is not a hazard on this soil. (Capability unit I-1; 
Loamy Bottom-land range site; woodland suitability 
group 1) 


Miller Series 


The Miller series consists of deep, reddish, calcareous 
clay soils on bottom lands along the Salt Fork Arkan- 
sas River. These soils normally occupy long, narrow, 
slightly depressional areas surrounded by Yahola soils 
on first bottoms. The Miller soils formed in clayey ma- 
terial that was deposited by slow-moving floodwaters. 

The surface layer is reddish-brown, calcareous clay 
about 10 inches thick. This layer ranges from weak, 
medium, granular structure to massive. The surface 
layer is very slowly permeable to water. It is directly 
underlain by reddish-brown, calcareous clay 8 to 20 
inches thick. This layer ranges from weak, fine, blocky 
structure to massive. It is very sticky and plastic when 
wet and extremely hard when dry. It contains a few, 
small, scattered concretions of calcium carbonate. Be- 
tween depths of about 19 and 29 inches, the soil material 
is yellowish-red clay loam that has weak, medium, gran- 
ular structure, is friable when moist, and contains thin 
bands or pockets of finer textured material from the 
horizon above. Below a depth of 29 inches is yellowish- 
red to reddish-yellow, calcareous very fine sandy loam 
that ranges from weak granular structure to single grain 


or massive. Thin strata of reddish-brown clay similar to 
the clay in the surface layer commonly occur throughout 
this lower part of the profile. 

Miller soils are somewhat, poorly drained and are hard 
to farm. During wet periods crops are damaged by 
excessive water, and in dry periods yields are low because 
water-holding capacity is low. Surface crusting is com- 
mon, but natural fertility is high. 

_On these soils the choice of crops is limited. Small 
grains and sorghum are the main crops, but alfalfa is 
grown in small areas within larger areas of Yahola soils. 
Alfalfa can be established without applications of lime 
because these soils are calcareous. Crop yields are mod- 
erate to low. Areas of these soils close to the Salt Fork 
Arkansas River are in native grass or improved pasture. 
The main grasses are switchgrass, prairie cordgrass, and 
big bluestem. 

iller clay (0 to 1 percent slopes) (Mc).—This soil is of 
limited extent in this county. It is in concave or slough- 
like areas of the occasionally flooded bottom lands along 
the Salt Fork Arkansas River. Most areas are less than 
40 acres in size. The clayey subsoil of this soil is very 
slowly permeable, and surface water is commonly ponded 
after flooding or heavy rains. 

Tillage is difficult on this soil, and drainage is required 
if yields are to be favorable. Erosion is none to slight. 
Most areas receive from 1 to 3 inches of fine sediments 
during each flood. (Capability unit [IIw-1; Heavy 
Bottom-land range site; woodland suitability group 4) 


Newtonia Series 


The Newtonia series consists of deep, brown, granular 
soils on uplands. These soils occur in the eastern part 
of the county between U.S. Highway No. 77 and the 
Osage County line. They formed in material weathered 
from limestone or from limestone interbedded with cal- 
careous shale and clay. 

The Newtonia soils generally have a brown silt loam 
surface layer about 9 inches thick. This layer has strong, 
medium, granular structure in areas in native vegetation, 
but it has moderate, medium, granular structure in culti- 
vated fields. Between depths of 9 and 16 inches is a sub- 
surface layer of reddish-brown silty clay loam that is 
friable when moist and has strong, medium and coarse, 
granular structure. Roots and worm casts are abundant 
in this layer. The subsoil is reddish-brown heavy silty 
clay loam that extends from a depth of 16 to 44 inches. 
Structure is strong and granular in the upper 13 inches 
of the subsoil and is weak, medium, subangular blocky 
in the lower part. Below a depth of 44 inches is yellow- 
ish-red silty clay that contains a few faint mottles of 
grayish brown and a few, fine, black films and concre- 
tions of manganese and iron oxides. The surface layer is 
slightly acid, and the layers below it are slightly acid to 
mildly alkaline. Depth to limestone is generally more 
than 4 feet. 

Newtonia soils are generally well drained, but they are 
excessively drained in sloping areas. Their subsoil has 
good water-holding capacity and is moderately permea- 
ble to roots, air, and water. Natural fertility is moder- 
ately high. Water erosion is a hazard in the sloping 
areas. 
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Most of the acreage of these soils is cultivated. All 
crops suited to the area are grown, and small grains, 
alfalfa, and sorghum are the main crops. East of the 
Arkansas River are large areas of native pasture that 
produce forage of high quality. The grasses are mainly 
big bluestem and little bluestem. 

"Newtonia silt loam, 0 to 1 percent slopes (NeA).—This 
nearly level soil is mainly southeast of Kildare. It occu- 
pies smooth divides and occurs with the more elope 
Newtonia soils. It is in fairly large areas, but its tota 
acreage in the county is small. 

The surface layer is slightly thicker than the one de- 
scribed for the series. The subsoil is slightly darker 
than the one described for the series. Because this soil 
is more nearly level than the other Newtonia soils in the 
county, it has slower runoff and is less likely to erode. 
Drainage is good. 

This soil is desirable for farming. It can be worked 
easily, and crops respond well to management. Small 
grains, mostly wheat, grain sorghum, and alfalfa are the 
main crops. Almost all of this soil is cultivated. (Capa- 
bility unit I-2; Loamy Prairie range site; woodland 
suitability group 2) 

Newtonia silt loam, 1 to 3 percent slopes {Ne8).—This 
soil is on very gentle convex slopes above limestone es- 
carpments. It is commonly adjacent to other Newtonia 
soils. In some places it borders Summit soils or Sogn- 
Summit complex, 5 to 20 percent slopes. Included in the 
areas mapped as this soil are small, darker or more 
clayey areas of Summit or Labette soils that make up 
less than 6 percent of any mapped area. In about 30 to 
50 percent of the area mapped, limestone is at a depth 
of 20 to 50 inches, 

This soil has a profile similar to the one described for 
the series. On narrow divides directly above the sharp 
breaks occupied by Sogn-Summit complex, 5 to 20 per- 
cent slopes, it is less deep than typical. In some small 
areas near drainageways, the surface layer has been 
thinned by erosion. 

About 70 percent of this soil is cultivated, and the 
rest is in native pasture. Unless management is good, 
erosion is likely in cultivated areas. A large part of the 
acreage in pasture is in small, inaccessible areas east of 
the Arkansas River that are surrounded by stony, very 
shallow soils. If the supply of organic matter and plant 
nutrients is kept at a high level, this soil produces favor- 
able yields of all crops grown in the county. (Capabil- 
ity unit Ile-1; Loamy Prairie range site; woodland suit- 
ability group 2) 

Newtonia silt loam, 3 to 5 percent slopes (NeC).—This 
soil occupies broad gently sloping uplands above lime- 
stone escarpments of Sogn-Summit complex, 5 to 20 per- 
cent slopes, and gentle uniform slopes below these escarp- 
ments. Included in thé areas mapped as this soil are 
slickspots that are too small to be delineated on the 
maps. Slickspots are easily recognized in rangeland by 
their vegetation of dominantly short grasses. Also in- 
cluded, and making up as much as 5 percent of each 
mapped area, are small areas of Newtonia silt loam, 3 to 
5 percent slopes, eroded. In about 40 to 50 percent of 
the area mapped, limestone is at a depth of 20 to 50 inches. 

In most places the surface layer of Newtonia silt loam, 
3 to 5 percent slopes, has been thinned slightly by ero- 
sion, or it was never so thick as the surface layer in the 
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typical profile. Where this soil lies below escarpments 
of the Sogn-Summit complex, the surface layer is com: 
monly darker than the surface layer of the less sloping 
Newtonia soils, Also, the subsoil is generally more 
clayey. In some small areas north of Beaver Creek, the 
lower layers contain chert fragments. 

This soil is friable, moderately easy to work, and mod- 
erately productive. It is used for the same kinds of 
crops as the less sloping Newtonia soils, but yields are 
slightly lower, especially in dry years. Erosion is likely 
in cultivated fields) Many areas, most of them east of 
the Arkansas River, are in native pastures consisting 
of bluestem. (Capability unit IlTe-2; Loamy Prairie 
range site; woodland suitability group 2) 

Newtonia clay loam, 3 to 5 percent slopes, eroded 
(NnC2}—This soil occurs mainly on side slopes along small 
drainageways and on uniform, moderately eroded slopes 
below the limestone escarpments in the Sogn-Summit 
complex, 5 to 20 percent slopes. 

This soil has a thinner surface layer than Newtonia 
silt loam, 3 to 5 percent slopes, because about 30 to 60 
percent of the original surface soil has been removed by 
sheet and gully erosion. In cultivated areas about 40 
percent of the plow layer consists of material from the 
subsoil. In many places the subsoil is more clayey and 
less granular than that of the other Newtonia soils. A 
few slickspots commonly occur in areas of this soil, In 
about 40 to 60 percent of the area mapped, limestone is at 
a depth of 20 to 50 inches. 

About 90 percent of this soil is used for small grains 
and sorghum, but the rest has been returned to native 
grass or is idle. Under good management, which in- 
cludes protecting the soil from erosion, this soil can be 
used for cultivated crops. Almost all of the rills and 

ullies are so small that they do not prevent tillage. 
“Gipabilicg unit IIIe-3; Loamy Prairie range site; 
woodland suitability group 3) 


Norge Series 


The Norge series consists of deep, brown, friable, 
loamy soils that are level to strongly sloping. The main 
areas are west of Newkirk within a few miles of streams 
or rivers. These soils developed from a clayey and 
loamy substratum several feet thick. 

The surface layer is brown loam (fig. 9) that has 
granular structure. The subsurface layer is brown, fri- 
able clay loam about 8 inches thick. At a depth of 16 
inches is a reddish-brown heavy clay loam subsoil that 
has subangular blocky structure and absorbs water 
readily. The lower part of the subsoil is yellowish-red, 
slightly heavier clay loam that contains numerous par- 
ticles of sand. The substratum is blocky clay loam to 
clay that is slightiy mottled in many places. <A few 
round pebbles of quartz commonly occur throughout the 
profile. The surface layer is medium acid and slightly 
acid, and the layers below are slightly acid and neutral. 

The Norge soils are generally well drained, but they 
are excessively drained in the more sloping eroded areas. 
In the sloping areas accelerated water erosion is likely. 
Norge soils are high in natural fertility. They are fri- 
able and. easy to till, and crops on them respond to good 
management, 
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Figure 9.—Profile of a Norge loam showing small quartz pebbles 
at a depth of 8 feet. 


These soils are among the most productive soils of the 
uplands in this county. Most of the acreage is culti- 
vated, mainly to small grains, alfalfa, and sorghum. 
Because these soils hold a good supply of moisture that 
plants can use, they are suitable for summer crops if 
rainfall is average. Some areas are used as meadow. 
Areas of native pasture that are not overgrazed support 
a good cover of bluestem. 

Norge loam, 0 to 1 percent slopes (NoA)—The largest 
areas of this soil are southwest of Ponca City, and small- 
er areas are well distributed throughout the central and 
western parts of the county. In places where the old 
alluvium is thickest, this soil is close to Vanoss, Bethany, 
and other Norge soils. Small areas of Bethany and 
Vanoss soils are included in areas mapped as this soil. 

The surface layer of this soil is darker and slightly 
thicker than that of the other Norge soils. Runoff is 
slow because the soil is nearly level and absorbs water 
readily. 

This is one of the best soils for farming in the county, 
and, except for a few pastures, all of it is cultivated. 
Many kinds of crops are suitable, and small grains, 
alfalfa, and wheat are the main crops. Yields are favor- 
able. (Capability unit I-2; Loamy Prairie range site; 
woodland suitability group 2) 

Norge loam, 1 to 3 percent slopes (No8).—This exten- 
sive soil, which occurs with other Norge soils, is on 
very gentle convex slopes. The main areas are on broad 


divides in the valley of the Chikaskia River. Smaller 
areas are on small ridges within the areas of Kirkland 
soils. 

This soil has a profile similar to the one described for 
the Norge series, except that the subsoil is more clayey 
in a few small areas. 

This soil is easy to farm, and about nine-tenths of it is 
cultivated. Water erosion isnot likely in the nearly 
level areas, but it is a hazard in the more sloping areas. 
Terraces and contour tillage can be used to reduce loss 
of soil in the more sloping areas. (Capability unit [Ie- 
1; Loamy Prairie range site; woodland suitability group 


Norge loam, 3 to 5 pereent slopes (NoC).—This soil 
occupies gentle slopes that commonly border the Chikaskia 
River and other streams west of Newkirk. It generally is 
adjacent to Norge loam, 1 to 3 percent slopes, on higher, 
smooth divides. Included in the areas mapped as this soil 
are small areas of Norge loam, 8 to 5 percent slopes, eroded, 
that amount to 5 to 10 percent of some cultivated fields. 

In some areas the surface layer has been thinned by 
erosion, or it was never so thick as the surface layer in 
the profile described for the Norge series. In many 
places close to streams, the substratum contains narrow 
bands or pockets of sandier material. Erosion is more 
likely on this soil than on the less sloping Norge soils 
because slopes are stronger and runoff is moderate to 
rapid. 

Most of the acreage of this soil is cultivated. Crop 
yields are favorable, but they are slightly lower than 


those on the less sloping Norge soils because the surface 


layer is thinner and the intake of water is less. (Capa- 
bility unit IITe-2; Loamy Prairie range site; woodland 
suitability group 2) 

Norge loam, 3 to 5 percent slopes, eroded (NoC2).— 
This soil is on side slopes along intermittent drainage- 
ways and on the crests and the side slopes of gently 
rolling divides. It is commonly next to Norge loam, 3 
to 5 percent slopes. 

The surface layer of this soil, 4 to 8 inches thick, is 
generally slightly more reddish than the surface layer in 
the profile described for the Norge series. In the more 
eroded areas, the surface layer is less loamy and more 
clayey than typical. Some light-colored slickspots occur 
in the more eroded areas. Ruills are evident around the 
heads of drainageways, and sheet erosion is common on 
the more uniform slopes. 

Most of this soil is cultivated, but a few areas have 
been returned to native grasses. Practices are needed 
that slow or divert. runoff and control water erosion. 
(Capability unit IITe-3; Loamy Prairie range site; 
woodland suitability group 3) 

Norge loam, 5 to 8 percent slopes (NoD).—This soil is 
on strong uniform slopes close to streams and intermit- 
tent drainageways. 

The surface layer and subsoil are slightly thinner 
than. those in uneroded, less sloping Norge soils. In some 
places the substratum is more sandy than typical, and 
in local spots the underlying clay and shale are closer 
to the surface. 

Runoff ranges from moderate to rapid, depending on 
the amount and intensity of rainfall. Cultivated areas 
are subject to moderate water erosion. 
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About half of this soil is cultivated, mainly to small 
grains. (Capability unit TVe-3; Loamy Prairie range 
site; woodland suitability group 3) 

Norge loam, 5 to 8 percent slopes, eroded (NoD2).— 
This soil is on short slopes along intermittent drainage- 
ways. In many areas it adjoins bottom lands of the 
Chikaskia River. 

This soil is more sloping than the surrounding Norge 
soils and has a thinner surface layer. In places the sub- 
soil is more clayey and less permeable than that in the 
profile described for the Norge series. In a few small 
areas clay and shale are at a depth of about 36 inches. 
Slickspots less than one-fourth of an acre in size occur 
in the more eroded areas. 

Accelerated erosion is the main hazard in cultivated 
areas. In many places tillage has mixed material from 
the subsoil into the original surface layer. In many of 
the small rills, which are about 50 to 75 feet apart, the 
subsoil is exposed. Natural fertility and the content of 
organic matter are moderately low. 

All of this soil has been cultivated, and about four- 
fifths of it remains cultivated. The rest is idle or in 
permanent vegetation. (Capability unit [Ve-4; Loamy 
Prairie range site; woodland suitability group 3) 

Norge-Albion complex, 3 to 5 percent slopes (NxC).— 
This mapping unit occurs mainly in the northwestern 
part of the county in close association with Norge soils 
that have been mapped as separate units. One large 
area, however, is northwest of Washunga in the eastern 
part of the county. ; ; 

Norge loam makes up 35 to 65 percent of the complex, 
and the Albion soil makes up 20 to 40 percent. About 5 
to 10 percent consists of soils that are similar to Albion 
soil but that lack the sandy clay loam subsoil and are 
less than 20 inches deep to sand and gravel. The Norge 
soil has a profile similar to the one described for the 
series except that its substratum contains more sand. A 
profile of the Albion soil is described for the Albion 
series. 

In some cultivated fields the surface layer of the soils 
in this complex has been thinned by water erosion. 
Small seepy or wet spots occur on the lower part of 
some slopes near the adjoining bottom lands. 

About 35 percent of this mapping unit is cultivated 
to small grains or sorghum. Crop yields are good to 
fair. Management is needed that conserves moisture 
and protects the soil from water erosion. The rest of 
this complex is in native grass pasture that consists 
chiefly of big bluestem, little bluestem, and switchgrass. 
(Capability unit IITe-2; Norge soil in_the Loamy 
Prairie range site, Albion soil in the Sandy Prairie range 
site; woodland suitability group. 2) 


Oil-Waste Land 


Oil-waste land (Od) is made up of areas in which liquid 
oily waste has accumulated. It includes slush pits and 
the adjacent uplands and bottom lands that have been 
affected by liquid wastes, mainly salt water and oil. It 
occurs throughout the county where activity in oilfields 
has not been controlled. The areas are generally 2 to 5 
acres In size, but larger areas occur in the old Three 
Sands oilfield south of Tonkawa. The upland areas are 
severely eroded. Soil structure has been destroyed by 
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salts. This land is unsuited to farming, but reclaiming 
a few small areas is possible. (Capability unit VIIIs-1; 
not placed in a range site or woodland suitability group) 


Owens Series 


The Owens series consists of dark-colored, shallow, 
calcareous soils that occur in the southwestern and north- 
central parts of the county. Slopes range from 3 to more 
than 12 percent. These soils developed from weathered 
olive-gray clay and shale of the Wellington formation. 

Owens soils have a grayish-brown, calcareous clay sur- 
face layer that is 4 to 7 inches thick and has strong, 
coarse, granular structure (fig. 10). Many small frag- 
ments of grayish to whitish shale occur throughout this 
layer. Below the surface layer is somewhat massive, 
partly weathered, light olive-gray clay that begins at an 
average depth of 5 inches and extends to about 20 inches. 
Below a depth of 20 inches are olive-gray, unweathered 
clay and shale that are calcareous. Depth to unweathered 
clay or shale ranges from 4 to 24 inches. 

In places there are bands of escarpments that consist 
of exposed grayish-colored to olive shale and clay and 


Figure 10.—Profile of a shallow Owens clay showing the dark- 
colored, granular surface layer. 
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numerous beds of gray mudstone. Thin strata of honey- 
combed limestone are in many of the upper more slop- 
ing areas northeast of Blackwell. 

These soils have rapid runoff, slow internal drainage, 
and very slow permeability. They are droughty because 
they have limited water-holding capacity. 

Owens soils are not suitable for cultivation, and nearly 
all of the acreage is in pastures that have low carrying 
capacity. Many of the pastures have been overgrazed 
and are heavily infested with weeds. In well-managed 
pastures the native vegetation consists of mixed short 
and tall grasses, mostly buffalograss, blue grama, big 
bluestem, and little bluestem. 

Owens clay, 3 to 12 percent slopes (OwE).—This soil 
occupies gentle to strong slopes that are banded by prom- 
inent escarpments consisting of gray to bluish-colored 
shale and numerous beds of gray mudstone. Bare out- 
crops of bluish-gray shale are common. These escarp- 
ments are especially prominent northeast of Blackwell 
in the uplands adjacent to Bitter Creek. A few areas 
have slopes greater than 12 percent. 

This soil is not suitable for cultivation, because it is 
shallow, strongly sloping, and very slowly permeable. 
Water erosion would be severe if this soil were culti- 
vated. Pasture is the main use, and the native vegeta- 
tion is mostly mid and short grasses. Many pastures 
have been overgrazed and are heavily infested by weeds. 
Where the cover of grass is good, carrying capacity is 
low to fair. Careful mangement, which includes con- 
trolled grazing, is needed to keep a dense cover of vigor- 
ous plants on this soil. (Capability unit VIe-5; Red 
Clay Prairie range site; woodland suitability group 4) 


Port Series 


The Port series consists of deep, loamy, fertile soils on 
flood plains of the Chikaskia River, Salt Fork Arkansas 
River, and Deer Creek. These soils formed in alkaline 
to calcareous, silty, reddish sediments deposited by 
floodwater. 

The surface layer is about 14 inches thick and consists 
of brown silt loam that has granular structure and is 
friable when moist. The subsoil extends to a depth of 
36 inches and consists of reddish-brown silt loam that 
also has granular structure. Weak strata of slightly 
finer textured material commonly are in the subsoil. Be- 
low a depth of 3 feet is reddish-brown silty clay loam. 
In some places at various depths are dark layers that 
were surface layers until they were buried by sediments. 
Bands of very slowly permeable clay lie deep in the 
profile in some places. The surface layer is slightly acid, 
and the subsoil is neutral to mildly alkaline. 

The Port soils are well drained and moderately well 
drained. Most areas are occasionally flooded for short 
periods, but along the Chikaskia River, some low, nar- 
row areas are damaged by frequent flooding. Port soils 
are permeable, absorb moisture well, and have good 
water-holding capacity. 

Most areas of the Port soils that are not frequently 
flooded are cultivated. These areas are well suited to the 
crops commonly grown in the county, but in the fre- 
quently flooded areas the choice of crops is limited. Tall 
grasses and trees make up the native vegetation on Port 
soils. 


soil on bottom lands. 


Port silt loam (0 to 1 percent slopes) {Ps)—This deep 
soil on bottom lands is highly valued for farming (fig. 
11). It is easily tilled and is only slightly, if at all, dam- 
aged by flooding. Erosion is not likely. This soil is 
moderately permeable and has medium runoff and inter- 
nal- drainage. 

Nearly all of this soil is cultivated. Wheat and alfal- 
fa, the main cash crops, have favorable yields. Response 
to management is good. (Capability unit IIw-2; Loamy 
Bottom-land range site; woodland suitability group 1) 

Port soils, frequently flooded (0 to 2 percent slopes) 
(Pf]—These soils generally occupy long, narrow areas on 
low first bottoms adjacent to the Chikaskia River, They 
vary considerably from place to place and from time to 
time because new material is deposited by the frequent 
floods, which vary in intensity. The surface layer is 
mainly silt loam but is fine sandy loam and silty clay 
loam in some places. The profile of these soils is more 
stratified and generally is finer textured than the profile 
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described for the Port series. In some areas strata of 
coarse sand occur below a depth of 3 feet. 

These frequently flooded soils are high in natural fer- 
tility. They are moderately well drained, but are the 
least, well drained in the lower, more clayey spots. 

Bermudagrass and sorghum are grown in some areas. 
Other areas are used for pecan orchards. Because these 
soils are frequently flooded, yields are generally much 
lower than those on Port silt loam. If crops are not 
damaged by floods, yields are favorable. Bermudagrass 
pasture is better suited than other crops. Some areas 
have a dense cover of trees and are excellent for wildlife. 
(Capability unit Vw-2; Loamy Bottom-land range site; 
woodland suitability group 2) 


Pratt Series 


In the Pratt series are deep, dark-colored loamy sands 
on hummocky uplands. These soils occur mainly in a 
small area about 5 miles west of Tonkawa, They formed 
in deep, coarse-textured, water-sorted material that has 
been reworked by wind and that overlies clay and shale 
of the Permian redbeds. 

The surface layer is about 11 inches thick and consists 
of grayish-brown loamy fine sand that is single grain or 
has weak, fine, granular structure. This layer is loose 
when moist and contains many roots in areas under 
native grasses. The subsoil, to a depth of 40 inches, is 
brown, massive loamy fine sand that 1s loose when moist. 
Within the subsoil are horizontal bands of seat 
darker colored sandy loam that are 14, to ¥% inch thick. 
These bands are missing below a depth of 40 inches. The 
surface layer of these soils is medium acid to neutral, but 
no part of the profile contains free lime. 

These soils are low in natural fertility, partly because 
they are sandy. They contain little organic matter and 
nitrogen. Unless the content of organic matter is main- 
tained, these soils become droughty and less fertile. 
Wind erosion may be a serious hazard if the surface 
layer is not protected. Water erosion is not a serious 
hazard, because water is absorbed rapidly and runoff is 
slight or none. 

About 60 percent of the acreage of Pratt soils is in 
native pastures of bluestem. Most of the cultivated acre- 
age is used for small grains and sorghum. Crop yields 
are moderately low or low, depending on the rainfall 
during the growing season, the fertility of the soil, and 
the degree of wind erosion. 

Pratt loamy fine sand, hummocky (PtC).—This soil 
occupies only a small acreage in Kay County. Slopes are 
8 to 8 percent. Included in the areas mapped as this 
soil are areas of Shellabarger soils, which make up about 
5 percent of the mapping unit. 

In cultivated areas practices are needed to control 
wind erosion and to maintain fertility. Unless a protec- 
tive cropping system is used, this soil blows and drifts. 
The severity of wind erosion depends mainly on the 
amount of ground cover. Winnowing and drifting are 
common in unprotected fields. The loose sand makes 
tillage and use of power equipment difficult. (Capabil- 
ity unit [Ve-6; Deep Sand. range site; woodland -suit- 
ability group 2) 
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Reinach Series 


The Reinach series consists of deep, friable soils that 
formed in alkaline to calcareous loam or sandy loam on 
terraces or second bottoms. These soils generally occupy 
nearly level to sloping, natural levees on the flood plain 
of the Chikaskia River or are on low terraces along the 
Salt Fork Arkansas River. They are 5 to 15 feet higher 
than the associated Yahola soils. In places the Reinach 
soils adjoin the rivers. 

The surface layer is brown loam about 17 inches thick. 
Tt has weak and moderate, fine, granular structure and 
is very friable when moist and soft when dry. Underly- 
ing the surface layer is 10 to 20 inches of neutral, brown 
loam. ‘This layer is much like the layer above except 
that it is more reddish. Below a depth of 80 inches is 
yellowish-red loam that has weak, fine, granular struc- 
ture. This material is very friable when moist, alkaline 
to calcareous, and uniform in color and texture to a 
depth of 4 feet or more. In small areas near the Salt 
Fork Arkansas River, these soils have » very fine sandy 
loam surface layer. 

Reinach soils are well drained and have good water- 
holding capacity and moderate permeability. Natural 
fertility is high, and tillage is easy. In some years wind 
erosion may be a hazard, but under good management it 
can be easily controlled. If they are not well managed, 
the more sloping Reinach soils are subject to severe water 
erosion. 

Almost all of the acreage of these soils is cultivated. 
All crops adapted to the county produce favorable yields. 
The cash crops commonly grown are small grains and 
alfalfa. Crops on these soils respond well to intensive 
management. Some farms in the county are made up 
entirely of Reinach soils. 

Reinach loam, 0 to 1 percent slopes (RcA}—This exten- 
sive soil is deep and permeable. It occupies weakly con- 
vex slopes. Included in areas mapped as this soil are 
small areas of darker colored, finer textured Port silt 
loam. These included areas make up less than 5 percent 
of this mapping unit. 

This is one of the most important soils in the county 
for farming. It is suited to all crops commonly grown. 
Productivity is high and is much easier to maintain than 
that of most other soils of the county. (Capability 
unit I-1; Loamy Bottom-land range site; woodland suit- 
ability group 1) 

Reinach loam, 3 to 8 percent slopes (RcD).—This soil 
occupies flood plains on low terraces of the Salt Fork 
Arkansas and Chikaskia Rivers. It is on breaking slopes 
that separate low areas of bottom land from higher ones. 
These breaks, normally only 100 to 200 feet wide, dis- 
tinguish this soil from other soils in the landscape. A1- 
though slopes range from 3 to more than 8 percent, they 
average about 6 percent. This loamy soil has a lighter 
colored, thinner surface layer than the soil described for 
the series and, in many places, a sandier substratum. 
Water erosion has removed 20 to 50 percent of the orig- 
inal surface layer. After rains of high intensity, small 
rills appear, but they can be removed by tillage. 

Included in areas mapped as this soil are areas of 
finer textured Brewer soils and of soils similar to the 
Port. soils. These included soils make up 5 to 10 percent 
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of the mapping unit. Also included are some old arable, 
U-shaped channels of meandering streams, 

Farming is difficult on this soil because the hazard of 
erosion is moderate and narrow strongly sloping bands 
hinder the use of large farm machines. Generally, the 
same crops are grown on this soil as are grown on the 
surrounding Reinach loam, 0 to 1 percent slopes. Some 
areas have been planted to bermucagrass and are pro- 
viding large amounts of forage of excellent quality. 
(Capability unit [Ve-8; Loamy Bottom-land range site; 
woodland suitability group 2) 


Renfrow Series 


The Renfrow series consists of deep, dark-brown soils 
that. have a very slowly permeable subsoil. These soils 
are in small scattered areas on uplands throughout the 
central and western parts of the county. They formed 
from clay and shale of the Permian redbeds. 

The surface layer, about 6 inches thick, is brown silt 
loam that has granular structure and is friable when 
moist. It grades to a subsurface layer of reddish-brown 
clay loam about 4 to 7 inches thick. At an average depth 
of 12 inches, there is a reddish-brown, blocky clay sub- 
soil (fig. 12). The clay in the lower part of the subsoil 
is more compact than that above and contains a few con- 
cretions of calcium carbonate. Below a depth of 30 
inches is calcareous, massive clay. The surface layer is 
slightly acid, and the lower part of the subsoil is alka- 
line or calcareous. 

These soils are well drained. They are subject to ac- 
celerated erosion and are somewhat droughty because of 
their very slowly permeable subsoil and rapid to medium 
runoff. These soils contain a fair to good supply of 
plant nutrients. 

Most of the areas of Renfrow soils are used for small 
grains, but a considerable acreage is in pasture consist- 
ing largely of short grasses. Crop yields are fair to 
good in years of ample moisture. 

In Kay County Renfrow soils are mapped only in 
complexes with Iirkland soils. 

Renfrow-Kirkland silt loams, 3 to 5 percent. slopes 
(RkC).—These soils occur in an intricate pattern and are 
mapped together as one unit. They occur in small areas 
throughout the central and western parts of the county 
and in larger areas in the southwestern part. Renfrow 
silt loam makes up 40 to 70 percent of the mapping unit, 
and the Kirkland silt loam makes up 30 to 50 percent. 
Both the Renfrow and the Kirkland soils have a profile 
like the ones described for their respective series. In- 
cluded in mapping were areas of Vernon clay loam that 
make up about 5 percent of this mapping unit. 

Most of this mapping unit is used for pasture. In cul- 
tivated areas intensive management is required to reduce 
erosion. Controlled grazing of native pastures also is 
needed so that grasses reseed each year. Many pastures 
have been overgrazed, and in these only short grasses 
and weeds remain. (Capability unit TVe-7; Claypan 
Prairie range site; woodland suitability group 3) 


Sand Dunes, Lincoln Material 


Sand dunes, Lincoln material (Sa) occupies stabilized 
sand dunes on the flood plains of the Arkansas and Salt 
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Figure 12.—Profile of Renfrow silt loam, 3 to 5 percent slopes, 

showing the blocky, clay subsoil at a depth of 12 inches. The 

lighter colored areas, at a depth of about 36 inches, are lime 
concretions. 


Fork Arkansas Rivers. It nomally occurs in narrow 
bands that parallel the rivers. These bands are between 
areas of Yahola, Lincoln, and Carr soils. The sand dunes 
form choppy relief and rise as much as 20 feet but are gen- 
erally only 5 to 10 feet high. Slopes range from 2 to 20 
percent, but the dominant range is 8 to 12 percent. 

The surface layer is neutral to calcareous loamy fine 
sand to sand about 5 to 10 inches thick. It ranges from 
brown to grayish brown but normally is darker in areas 
along the Arkansas River than in areas along the Salt 
Fork Arkansas River. The substratum is loose, alkaline 
or calcareous sands. 

These sand dunes are excessively drained, are very 
rapidly permeable, and have low water-holding capacity. 
The higher sand dunes are not flooded, though associ- 
ated Yahola, Lincoln, and Carr soils are flooded at times. 

All of this land is in native vegetation and is used for 
range. The sand dunes are generally stabilized by plum 
thickets, sand bluestem, switchgrass, and some trees. 
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When rainfall is ample, the production of desirable for- 
age is fair, but in most seasons production is low. 
(Capability unit VIs-1; Dune range site; woodland suit- 
ability group 4) 


Shellabarger Series 


The Shellabarger series consists of deep soils that have 
a sandy clay loam subsoil. These soils occupy very 
gently sloping to sloping uplands, mainly northwest of 
Washunga in the eastern part of the county. In other 
parts of the county, they occur in small areas within a few 
miles of the major rivers. They developed in slightly acid, 
sandy material that was laid down by water and then 
partly reworked by wind. 

The surface layer is very dark grayish-brown to dark- 
brown fine sandy loam about 12 inches thick. Between 
depths of 12 to 16 inches is a brown subsurface layer 
that is slightly more clayey than the surface layer. The 
subsurface layer has granular structure and is friable 
-when moist. ‘The subsoil, about 26 inches thick, is brown 
to reddish-brown sandy clay loam that has subangular 
blocky structure. Below a depth of 42 inches is yellow- 
ish-red sandy loam that has weak granular structure. 
Shellabarger soils are medium acid in the upper part of 
the profile and medium acid to neutral in the lower part. 

Shellabarger soils are well drained. They take in 
water well and are moderately high in plant nutrients. 
In cultivated areas, however, they are susceptible to wind 
and water erosion. The hazard of water erosion in- 
creases as the degree and length of the slopes increase. 

Most of the acreage of these soils is cultivated to many 
kinds of crops. Yields are favorable. Small grains are 
the principal crops, but these soils are also well suited to 
vegetables and other truck crops. Response of crops to 
good management is excellent to high. In native pas- 
tures the vegetation consists of bluestem, switchgrass, 
indiangrass, and a few-scattered oak trees in some areas. 

Shellabarger fine sandy loam, 1 to 3 percent slopes 
(ShB].—-This soil occurs-on very gentle slopes of divides 
that are next to more sloping areas of Norge and Vanoss 
soils. In cultivated fields the surface layer of this soil is 
slightly darker and thicker than that of the more sloping 
Shellabarger soils. In some small areas west of Ton- 
kawa, small, waterworn pebbles occur in the profile. In- 
cluded in the areas mapped as this soil are small areas 
that have a loamy fine sand surface layer. These are 
former areas of Shellabarger fine sandy loam that have 
been eroded by wind. 

Most all of this soil is cultivated. It is easy to till and 
is suited to all crops grown in the county. It is less sus- 
ceptible to water erosion than more sloping Shellabarger 
soils and slightly more productive. (Capability unit 
TIe-2; Sandy Prairie range site; woodland suitability 
group 1) ela 

Shellabarger fine sandy loam, 3 to 5 percent slopes 
(ShC).—This soil is on uniform uplands in close association 
with other Shellabarger soils and with soils of the 
Dougherty-Eufaula complex. Because runoff is moder- 
ate to rapid, the surface layer has been thinned slightly 
by water erosion in places. Included in areas mapped as 
this soil are spots that have a loamy fine sand surface 
layer. In these spots wind erosion has been more severe 
than normal. 
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About three-fourths of this soil is cultivated, and the 
rest is meadow and pasture. Small grains, tame pasture, 
and truck crops are the principal crops. This soil is 
easily worked. Crops respond well to-improved manage- 
ment and produce favorable yields. (Canabilies unit 
Ille4; Sandy Prairie range site; woodland suitability 
group 2) 

Shellabarger fine sandy loam, 5 to 8 percent slopes 
{ShD}—Most of this soil is on uniform sloping uplands 
east of Newkirk beyond the Arkansas River. Muck of the 
acreage is narrow bands above the heads of entrenched 
drainageways. 

Runoff and erosion are the main hazards in cultivated 
areas, In most cultivated fields, erosion has thinned the 
surface layer so that it is thinner than the one described 
for the series. In about 25 to 50 percent of the cultivated 
acreage, subsoil material has been mixed into the surface 
layer. Included in mapping were areas that have a 
loamy fine sand surface layer. These included areas 
adjoin Dougherty-Eufaula complexes. 

Most of this soil is in native grass. In cultivated areas 
the crops are about the same as those on the less sloping 
Shellabarger soils. 

Because the hazards of wind and water erosion are 
moderately severe, the practices needed are good manage- 
ment of crop residue, use of a suitable cropping system, 
terracing, and contour farming. Varying the depth of 
tillage recluces the formation of a plowpan. Grazing is 
good on pasture. (Capability unit [Ve-5; Sandy Prairie 
range site; woodland suitability group 3) 


Sogn Series 


In the Sogn series are very shallow soils on uplands 
in the more’sloping eastern part of the county, which is 
commonly called the Bluestem Hills. These soils devel- 
oped from weathered limestone and calcareous shale. 

The surface layer, about 9 mches thick, is generally very 
dark gray silty clay loam that has strong, medium, gran- 
ular structure. It contains fragments of partly weath- 
ered limestone. An abrupt, irregular boundary separates 
the surface layer from the underlying limestone bedrock. 
Crevices extend deep in the limestone. In spots these 
crevices are filled with dark-colored material from the 
surface layer. This material reaches to a depth of 15 
inches in the cracks. A few grass roots follow the cracks 
to a depth of several feet. The surface layer of Sogn 
soils ranges from silty clay loam to stony clay loam or 
silt loam in texture and from very dark gray to very 
dark brown in color. Rock crops out at the surface in 
places, and fragments of limestone are generally on the 
surface and throughout the profile. : 

Sogn soils are high in natural fertility. They are well 
drained, and the water table is never above the sub- 
stratum. Infiltration is moderate to rapid, and internal 
drainage is rapid. The water-holding capacity is limited - 
because the soil material is thin over bedrock. Conse- 
quently, these soils are droughty. 

These very shallow, stony, droughty soils are not suit- 
able for cultivation. They are suited to native grasses. 
Big bluestem grows where these soils are deepest, and 
short grasses grow where the soils are very shallow. 

Sogn soils, 1 to 3 percent slopes (Sn8)—These soils 
occur in small very gently sloping areas above the prom- 
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inent limestone escarpments that are in the Sogn-Sum- 
mit complex. In the extreme northeastern corner of the 
county, fragments of chert are common on these soils. In 
about 5 to 10 percent of the acreage west of the Arkan- 
sas River, the surface layer is less grayish than the very 
shallow profile described for the Sogn series. ; 

These soils are used for pasture consisting of native 
grasses, but they are not productive during periods of 
dry weather. Management is difficult. To control ero- 
sion, © permanent cover of grass is needed, as well as 
protection from overgrazing. Good pastures can be 
maintained on these soils in periods of.normal or high 
rainfall. (Capability unit VIIs-1; Very Shallow range 
site; woodland suitability group 4) 

Sogn-Summit complex, 5 to 20 percent slopes (SsF).— 
This complex occupies prominent limestone escarpments 
and rocky colluvial foot slopes in the more dissected east- 
ern part of the county. It is part of the native grass 
prairie of the Bluestem Hills. The soils in this mapping 
unit occur in such an intricate pattern that it was not 
practical to show them separately on the soil map. A1- 
though the proportions of the soils vary from place to 
place, this complex generally is about 60 percent Sogn 
soils, 80 percent Summit silty clay loam, and 10 percent 
a shallow soil that developed in beds of clay interbedded 
with limestone. A profile typical of the Summit soil 
is described for the Summit series. 

In this mapping unit limestone exposures are numer- 
ous, the deep to moderately deep soils are intermingled 
with the very shallow soils, slopes are gentle to precipi- 
tous, and gullies are deep. The limestone exposures are 
continuous on broken ledges, and in many places there 
is a vertical drop of 3 to 10 feet. In most areas these 
ledges are bands on the upper part of the slope that wind 
around the slope break at about the same level. Below 
the limestone ledges, Summit soils are intermingled with 
Sogn soils. In these areas the underlying material is 
unweathered reddish-brown to grayish clay. As the 
geologic erosion continues, many of the limestone ledges 
slough off and tumble downward. Later they become 
partly covered with colluvial soil material. Because 
slopes are moderately steep, narrow active gullies occur 
in many places below the ledges. 

This extensive complex occurs on almost every ranch 
in the eastern part of the county. All of the acreage is 
native rangeland. The vegetation is mostly native 
grasses, but some trees grow on the steeper slopes adja- 
cent to the Arkansas River and smaller streams. Graz- 
ing is poor in areas where the soils are very shallow but 
is good or excellent where the soils are deeper. Large 
limestone quarries are in areas of this mapping unit. 
(Capability unit VIIs-1; Sogn soils in the Very Shallow 
range site and woodland suitability group 4, and Summit 
soils in the Loamy Prairie range site and woodland suit- 
ability group 3) 


Summit Series 


The Summit soils are deep and moderately deep, mod- 
erately fine textured and fine textured soils on uplands, 
mainly in the more dissected northeastern part of the 
county. Gently sloping Summit soils also occur in the 
north-central and southwestern parts of the county. These 
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soils developed in residuum from limestone interbedded 
with dark-colored shale and clay. 

The surface layer is 8 to 18 inches thick and consists 
of very dark gray to very dark grayish-brown silty clay 
loam that is friable and medium acid or slightly acid. 
It has strong, coarse and medium, granular structure. 
The upper part of the subsoil is 7 to 15 inches thick and 
consists of very dark grayish-brown heavy silty clay 
loam that is very firm when moist. It has moderate, 
medium, blocky structure. Below a depth of about 28 
inches, the subsoil is brown, blocky clay that contains a 
few iron concretions and some chert fragments. At a 
depth of about 32 inches, the soil material is brown, mas- 
sive clay that contains small fragments of chert and 
partly weathered limestone. The depth to bedrock ranges 
from 24 inches to more than 5 feet. 

These soils are well drained in most places but are 
excessively drained in sloping areas. They are slowly 
and very slowly permeable, have moderate capacity to 
absorb water, and tend to be somewhat droughty in ex- 
tended dry periods. These soils contain a good supply 
of organic matter in areas that are not eroded. Unless 
management 1s good, accelerated water erosion is likely. 

Most of the acreage of Summit soils is cultivated, 
mainly to small grains, alfalfa, and sorghums. Crop 
yields are favorable. In native pastures stands of big 
and little bluestems are good and provide excellent forage. 

Summit silty clay loam, 1 to 3 percent slopes (SuB).— 
This soil occurs mainly in rather large, uniform, very 
gently sloping areas. A large area of this kind is about 
11 miles east of Newkirk. Several small areas, with a 
total acreage of less than 50 acres, have slopes of sli ghtly 
less than 1 percent. The profile of this soil is similar to 
the one described for the series. 

In rangeland are low swales or old buffalo wallows that 
remain wet for several days after heavy rains. In some 
cultivated fields, erosion has slightly thinned the surface 
layer and a few small slickspots occur. 

Much of this soil is cultivated. Small grains, sorghum, 
and alfalfa are the chief crops. Although this soil is 
naturally productive, many farmers have profited by 
adding nitrogen and phosphate. Controlling water ero- 
sion and maintaining soil structure and fertility are prac- 
tices that help to imsure favorable yields continuously. 
Erosion is reduced by constructing terraces, managing 
crop residue, and seeding legumes. In grassland, protec- 
tion from overgrazing is needed so that desirable native 
grasses grow more vigorously. (Capability unit IIe-1; 
Loamy Prairie range site; woodland suitability group 2) 

Summit silty clay loam, 3 to 5 percent slopes (SuC).— 
This soil occupies gently sloping uplands, mainly on col- 
luvial foot slopes. It lies below Sogn-Summit complex, 
5 to 20 percent slopes, east of the Arkansas River and be- 
low Owens clay, 3 to 12 percent slopes, in the north-cen- 
tral and southwestern parts of the county. 

In some areas, especially in slightly eroded cultivated 
fields, the surface layer is thinner than: typical. Lime- 
stone is near the surface in some places on the colluvial 
slopes. In areas near Owens soils, the color of the sub- 
stratum is olive gray. A few slickspots occur in culti- 
vated fields. Much of this soil is still in native bluestem 
pasture. Yields of cultivated crops are favorable, but 
slightly lower than those on the very gently sloping 
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Summit soils. (Capability unit IIIe-2; Loamy Prairie 
range site; woodland suitability group 3) 

Summit silty clay, 3 to 5 percent slopes, eroded 
(SyC2)—This soil is mostly on colluvial foot slopes below 
the adjoining Sogn-Summit complex, 5 to 20 percent 
slopes, or in areas of strongly sloping Owens soils, In 
places much of the granular surface layer of this Sum- 
mit soil is washed away by the water rushing down from 
higher slopes. This soil has a spotty appearance be- 
cause erosion is not uniform. It has a thinner, more 
clayey surface layer than the soil described for the Sum- 
mit series. In some small areas the subsoil is exposed. 
In many places tillage has mixed subsoil material with 
the original surface layer. A few small slickspots occur 
in the more eroded areas. 

Surface runoff is rapid. Fertility and the supply of 
organic matter are moderately low. Response of crops 
to good management, including fertilization, is poor in 
areas where the subsoil is exposed. 

About 60 percent of this soil is cultivated to 
grains. The rest _is abandoned cropland. Some 
have been reseeded to native grasses, but in many areas 
the stand of grass, dominantly three-awn, is poor. “(Ca- 
pability unit ITIe-3; Loamy Prairie range site; wood- 
land suitability group 3) 


small 
areas 


Tabler Series 


The Tabler series consists of deep, dark-colored soils 
that have very slowly permeable clay subsoil and are 
commonly called claypan soils. These soils are in slight 
depressions or nearly level areas in the central and_west- 
ern parts of the county. Large areas are west of Ponca 
City and west of Blackwell. These soils formed in cal- 
careous clay to heavy clay loam alluvium or in residuum 
from underlying Permian clay and shale. 

The surface layer is dark-gray silt loam that averages 
8 to 10 inches in thickness. It has granular structure 
and is medium acid to slightly acid. The boundary be- 
tween the silt loam surface layer and the clay subsoil is 
abrupt (fig. 18). The subsoil, about 24 to 30 inches 
thick, is very dark gray clay that has blocky structure 
when dry but appears massive when moist. Below a 
depth of about 3 feet is lighter colored, less dense, brown 
silty clay that is mottled with gray and dark yellowish 
brown. The upper part of the subsoil is slightly acid to 
neutral, and the lower part is alkaline. A few small 
concretions of calcium carbonate normally occur at a 
depth of about 32 inches, 

Tabler soils have slow runoff and internal. drainage 
and are wet for short but significant periods. Periods of 
wetness are shortest in a few places where the slopes are 
less than 1 percent. Soil blowing is a temporary hazard 
when a surface crust forms after intense rains. Tabler 
soils have moderately high natural fertility. 

These soils are well suited to small grains and grain 
sorghum. Wheat is the main cash crop. The main limi- 
tation to production is lack of sufficient moisture. In 
small pastures or meadows, the native vegetation is a 
mixture of tall and short grasses. 

Tabler silt loam, 0 to 1 percent slopes (TaA).—This 
extensive soil is on flat uplands, normally in large areas. 
Tts clay subsoil is slowly permeable. Included in mapping 
are a few small areas of Tabler soil that have a clay 
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Figure 13.—Profile of Tabler silt loam, 0 to 1 percent slopes, 
showing the abrupt boundary between the surface layer and the 
subsoil. ? 


loam surface layer. Other inclusions are areas of Kirk- 
land silt loam, 1 to 8 percent slopes, of Waurika silt loam, 
and of Bethany silt loam, 0 to 1 percent slopes, 

The larger areas of this Tabler soil are well suited to 
the use of mocern farm equipment. About 95 percent 
of this soil is cultivated, and the rest is in native grasses. 
Crop yields are good. Water erosion is a hazard in the 
more sloping areas and on long uniform slopes that are 
less than 1 percent. Returning all crop residue to the 
soil, tilling at a minimum, and seeding legumes are prac- 
tices that ‘help to control wind erosion and water erosion 
by increasing the intake of water and reducing surface 
crusting. (Capability unit TIs-1; Claypan Prairie range 
site; woodland suitability group 3) 


Vanoss Series 


The Vanoss series consists of deep, brown, friable, loamy 
soils, ‘These soils are on level to sloping high terraces, 
within a few miles of rivers. Vanoss soils developed in 
unconsolidated, light-colored, loamy deposits that contain 
a large amount of weatherable minerals. The vegetation 
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was tall native grasses, mostly bluestem and indiangrass. 

The surface layer is about 16 inches thick and consists 
of brown silt loam that is friable, has a granular struc- 
ture, and is easy to till. The subsoil, 22 inches thick, is 
brown silty clay loam that has subangular blocky struc- 
ture and crumbles readily when crushed. It is permea- 
ble to roots, air, and water and has high water-holding 
capacity. Below a depth of about 38 inches, the silty 
clay loam soil material is lighter colored than that above 
and ranges from brown to reddish brown. 

These soils are well drained and fertile. Their per- 
meable subsoil readily gives up moisture to plants and 
enables them to withstand drought much better than 
crops on the finer textured claypan soils. Crops on Van- 
oss soils respond to additions of fertilizer, use of legumes, 
and other management. Water erosion is-a hazard on 
the more sloping Vanoss soils. Seasonal blowing is also 
a hazard, especially where the surface crusts after heavy 
rains. 

Vanoss soils are among the best soils of the terraces 
and uplands in the county for general crops. Most of 
their acreage is cultivated to small grains, alfalfa, sor- 
ghum, and minor crops. Yields are continuously favor- 
able if management is good. Stands of big bluestem 
and little bluestem are excellent if they are not over- 
grazed. 

Vanoss silt loam, 0 to 1 percent slopes (VaA).—This 
soil occurs on level to weakly concave, uniform, high 
terraces of the Arkansas and Salt Fork Arkansas Rivers. 
In most places the profile of this soil is similar to the 
one described for the Vanoss series, but in some areas 
along the Salt Fork Arkansas River, the profile is slight- 
ly less silty. 

This soil is excellent for farming. It is easily worked. 
Runoff is slow, infiltration is good, and there is no or 
only slight erosion. 

Except for small areas south of Ponca City, nearly all 
of the acreage is cultivated. (Capability unit I-2; Loamy 
Prairie range site; woodland suitability group 1) 

Vanoss silt loam, 1 to 3 percent slopes (Va8).—This 
soil borders nearly level Vanoss soils on the more uni- 
form less sloping areas and, in places, occupies very 
gently convex crests of ridges above the more sloping 
Vanoss soils. The -largest area is an intermittent belt 
north of the Salt Fork Arkansas River. This belt is 1 
to 2 miles wide. It extends from the Grant County line 
through Tonkawa to a point south of Ponca City. In- 
cluded in mapping, along the Salt Fork Arkansas River, 
were areas in which the surface layer is more sandy 
than normal. 

The surface layer of this soil is slightly lighter colored 
than that of the soil described for the Vanoss series and 
is generally 2 to 4 inches thinner. In areas near or in 
natural drainageways, erosion has thinned the surface 
layer and has formed a few rills. 

Although runoff is medium and much of the rainfall 
is absorbed by the soil, terraces and contour farming are 
needed in many areas to reduce the loss of soil. Wind 
erosion is a hazard in some years. 

Most of this soil is cultivated. Yields of crops are 
average or above average. (Capability unit ITe-1; 
Loamy Prairie range site; woodland suitability group 1) 

Vanoss silt loam, 3 to 5 percent slopes (VaC).—This 
soil is on old stream terraces that have a convex surface. 
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Most of it is in high positions, mainly above the Arkan- 
sas River. 

This gently sloping soil has a thinner surface layer 
and is slightly darker than the soil described for the 
Vanoss series, and generally it has a less clayey subsoil. 
The subsoil is light clay loam in most places. In culti- 
vated fields water erosion has removed 20 to 40 percent 
of the surface layer. Erosion is most noticeable around 
the heads of drainageways where water concentrates. 

About four-fifths of this soil is cultivated, and the rest 
is in native grass. Partly because water erosion is a 
hazard, small grains, mainly winter wheat, are the main 
crops grown. (Capability unit IIIe-2; Loamy Prairie 
range site; woodland suitability group 2) 

Vanoss silt loam, 5 to 8 percent slopes (VaD).—This 
soil occupies the convex slopes of old stream terraces 
that are high above the Arkansas River and other large 
streams, It occurs closely with Vanoss silt loam, 3 to 5 
percent slopes, and other Vanoss soils, and it has a 
thinner surface layer than those soils. Sheet erosion and 
gully erosion have removed one-fourth to one-half of the 
surface layer from most cultivated areas, but deep gullies 
are few. This soil is susceptible to severe gullying. 

About one-half of this soil is cultivated. In cultivated 
fields terraces and contour farming are needed to reduce 
loss of soil and to help prevent deep gullying. On the 
stronger short slopes, permanent, cover is a better use 
than cultivated crops because it protects against gully 
erosion. In most pastures big bluestem and little blue- 
stem grow in good stands. (Capability mnit IVe-3; 
Loamy Prairie range site; woodland suitability group 3) 


Vernon Series 


The Vernon soils are shallow (fig. 14) over reddish- 
brown, calcareous, compact clay of “Permian age. These 
soils occupy gentle to strong slopes along the breaks of 
valleys, mostly in the southwestern part of the county. 

The surface layer is reddish-brown, calcareous, granu- 
lar heavy clay loam that contains a few small fragments 
of partly weathered siltstone and shale. This layer is 
about 6 inches thick in cultivated fields and about 8 
inches thick im native pastures. Underlying the surface 
layer is reddish-brown clay about 4 to 12 inches thick. 
This layer is very slowly permeable to water. It grades 
to reddish-brown, calcareous beds of clay that are es- 
sentially unaltered. The clay beds are generally at a 
depth of 10 to 20 inches in the less sloping Vernon soils, 
but they are commonly exposed at the surface of strong 
slopes. 

Vernon soils have rapid runoff and are highly suscep- 
tible to erosion. They are droughty because a large 
amount of water runs off and the available water-holding 
capacity is low. 

Most of the acreage of Vernon soils is used for pasture. 
Small grains, the main cultivated crops, produce moder- 
ately low yields. Many of the pastures are overgrazed. 
The native plants in the better pastures consists chiefly 
of buffalograss, grama, and some bluestem. 

Vernon clay loam, 3 to 5 percent slopes (VeC).—This 
shallow soil occupies uplands, normally below broken 
areas of Vernon soils, 5 to 12 percent slopes. It has a 
profile similar to the one described for the series. The 
clay loam surface layer is underlain by a very slowly 
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Figure 14.—Profile of shallow Vernon soils, 5 to 12 percent slopes. 


permeable subsoil. Included in areas mapped as this 
soil are some small areas that have a clay surface layer. 
In cultivated fields the surface layer has been thinned 
by erosion. 

This soil is not well suited to cultivation, but about 70 
percent is cultivated. Small grains are the main crops. 
Practices that reduce erosion, conserve moisture, and 
maintain fertility are farming on terraces and on the 
contour, managing crop residue well, and using soil- 
improving crops. Controlling grazing lessens the increase 
of undesirable grasses and weeds. (Capability unit 
IVe-1; Red Clay Prairie range site; woodland suitabil- 
ity group 8) a ; 

Vernon soils, 5 to 12 percent slopes (Vs—)—This soil 
is in the southwestern part of the county in rough, 
broken areas characterized by escarpments and drainage- 
ways. 4 Ae 

Tn the deeper areas of these soils, the profile is similar 
to the one described for the series. In many areas, how- 
ever, raw clay and shale are exposed at the surface. 
Also, the surface layer. ranges from silt loam to clay 
loam or clay in texture and from 5 to 20 inches in 
thickness. The surface layer is underlain by reddish- 
brown raw clay and shale. Clay.and shale crop out, 
mainly around the rim of escarpments. Slopes exceed 
12 percent on some escarpments. Some areas are capped 
by a thin bed of reddish sandstone, and other areas are 
marked by small outcrops of blue and gray shale. 

Because Vernon soils are shallow, strongly sloping, 
and susceptible to erosion, they are not cultivated. Pas- 


ture is the most economical use, but even if management 
is good, forage suitable for grazing is difficult to main- 
tain. Among the best suited grasses are sideoats grama, 
blue grama, and little bluestem. Heavily grazed areas 
are infested with annual grasses, hairy tridens, and three- 
awn. By preventing overgrazing and using other good 
practices, forage is increased, rapid runoff is slowed, and 
erosion is reduced, (Capability unit VIe-5; Red Clay 
Prairie range site; woodland suitability group 4) 


Waurika Series 


The soils in the Waurika series are on uplands in level 
to slightly concave areas, where they occur mainly with 
the Tabler soils. The largest areas are between Ponca 
City and Tonkawa. Waurika soils have a clay subsoil 
that absorbs water very slowly. In most places these 
soils developed in calcareous clay to heavy clay loam 
alluvium, but in some areas they devéloped in residuum 
from the underlying clay and shale of the Wellington 
formation. 

The surface layer is friable silt loam 8 to 12 inches 
thick. The upper part is gray and has weak granular 
structure, and the lower 2 to 5 inches is light gray 
and structureless. An abrupt boundary separates the 
surface layer and the subsoil. 

The subsoil. is.dark-gray silty clay..that-extends to a 
depth of 82 inches. It has blocky structure. The surface 
of the peds are shiny because it is covered with a colloi- 
dal varnish called clay skins. Water moves very slowly 
through the subsoil. Because the clay in the subsoil 
expands when it is wet and contracts when it dries, these 
soils crack in many places during extremely dry periods. 
The cracks close when it rains and the clay is again 
moistened. 

The layer between depths of 32 and 36 inches is much 
like the layer above except that it contains small black 
concretions. Between depths of 36 and 42 inches is 
dark-gray silty clay containing concretions of calcium 
carbonate. The underlying substratum is at a depth of 
4 or 5 feet. It is less clayey than the subsoil and is com- 
monly mottled with dark yellowish brown to shaces of 
gray. The surface layer is strongly acid to slightly acid. 
The subsoil is neutral to slightly acid in the uppermost 
few inches and is alkaline in the lower part. 

The Waurika soils are moderately high in natural 
fertility. They are somewhat poorly drained. After 
heavy rains, surface water remains for some time in the 
level and depressional areas, Most of the water remains 
on the surface until it evaporates because little water 
passes through the clay subsoil. Water erosion is not 
likely on these soils, but wind erosion is a temporary 
hazard when the surface crusts after heavy rains, 

These soils are suited to small grains and grain sor- 
ghum. Good stands of small grains, especially wheat, are 
difficult to establish because water often covers the sur- 
face. But in summer, grain sorghum is frequently dam- 
aged. because not enough water is available. These soils 
are difficult to manage, for they are droughty in summer 
and may have excessive water on the surface at other 
times. Available moisture can be increased in these soils 
by seeding sweetclover, alfalfa, and other deep-rooted 
legumes, The roots of these plants loosen these soils 
and allow more water to penetrate. 
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Waurika silt loam (0 to 1 percent slopes) (Wa]—This 
somewhat poorly drained, light-colored soil occupies 
level depressions in the central and western parts of the 
county. It occurs mainly within areas of Tabler silt 
loam, but, on the high terraces of the Arkansas and Salt 
oo Arkansas Rivers, it occurs within areas of Vanoss 
soils. 

In the depressions this soil stays wet for a week or 10 
days longer than the associated Tabler silt loam, 0 to 1 
percent slopes. The depressions are drained through a 
system of shallow open ditches that is locally called 
turtle-back drainage. 

Most of this soil is cultivated to small grains and grain 
sorghum, but a few areas are in pasture of tall and short 
native grasses. Crop yields are fairly favorable, but 
they vary as the rainfall varies. EExcess moisture or the 
lack of moisture seriously limits the production of crops. 
The very slowly permeable clay subsoil has low available 
moisture capacity. Practices that prevent surface crust- 
ing and increase the intake of water are plowing under 
crop residue, tilling at a minimum, and seeding legumes. 
(Capability unit TIs2; Claypan Prairie range site; 
woodland suitability group 3) 


Yahola Series 


Soils of the Yahola series are deep, light colored, and 
loamy to sandy. They are along the Salt Fork Arkansas 
and Chikaskia Rivers on low:bottom lands that are sub- 
ject to flooding. These soils developed in alkaline to cal- 
careous stratified sediments that were recently deposited. 
Fresh material is deposited during the recurrent floods. 

These soils generally have a brown fine sandy loam sur- 
face layer and a light-brown loamy fine sand subsurface 
layer. Together these layers are about 23 inches thick. 
They are friable when moist. The upper part of the 
underlying substratum is reddish-brown, calcareous loam 
that is stratified with sandier and more clayey material. 
This layer has moderate, medium, granular structure and 
is friable when moist. Below a depth of 35 inches is 
calcareous, yellowish-red, structureless loamy fine sand 
that is loose when dry. 

Yahola soils absorb water readily and have rapid to 
moderate internal drainage. The depth to the water 
table is commonly 5 to 20 feet. These soils are flooded 
at intervals that range from 2 to 10 years, but the fre- 
quency of floods on the low bottom lands along the Salt 
Fork Arkansas River has been reduced by the construc- 
tion of the Great Salt Plains Reservoir. This reservoir 
is upriver in Alfalfa County. Soil blowing is common 
on these soils, especially where the surface layer is loamy 
fine sand. These soils are easy to till. 

Most of the acreage is cultivated. In some places all 
crops common in the county can be grown, but the choice 
of crops is limited in areas where the content of organic 
matter is low and flooding is likely. In permanent pas- 
tures the vegetation is mixed and consists of tall grasses 
and scatterings of cottonwood, elm, and hackberry. 

Yahola fine sandy loam (0 to 1 percent slopes) (Ya).— 
This soil generally has a calcareous fine sandy loam sur- 
face layer and stratified sandy to clayey lower horizons 
like those in the profile described for the Yahola series, 
but it is more sandy in higher areas than it is in low 
swalelike areas. Included in mapping were a few small 
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areas of Yahola loamy fine sand. Inclusions of Miller 
clay occur in some of the swalelike areas. : 

Wind erosion is generally the main limitation in culti- 
vated areas, but flooding is also a hazard. During severe 
floods, some areas of this soil are deeply scoured and 
others are covered by deep deposits of sandy material. 

About four-fifths of this soil is cultivated. The rest, 
mostly narrow, parallel bands separated by Sand dunes, 
Lincoln material, is used for pasture. (Capability unit 
IIw-3; Loamy Bottom-land range site; woodland suita- 
bility group 1) 

Yahola loamy fine sand (0 to 2 percent slopes) (Yf}— 
This soil is on level to very gently undulating areas on 
flood bottoms of the Salt Fork Arkansas River. It occurs 
with Yahola fine sandy loam and Sand dunes, Lincoln 
material, 

This soil is more sandy and has a thinner profile than 
the soils described for the Yahola series. The surface 
layer is a structureless loamy fine sand that is alkaline to 
calcareous. It is underlain by 5 to 12 inches of reddish- 
brown loamy fine sand that is very friable when moist. 
Below a depth of 12 inches is the substratum consisting 
of reddish-yellow loamy fine sand. It is structureless 
and strongly calcareous. Thin bands of reddish, finer 
textured material are common in the substratum. 

This soil is susceptible to severe wind erosion. It has 
low water-holding capacity and is somewhat droughty. 
The surface layer contains only a small amount of or- 
ganic matter. 

About one-half of this soil is cropped to small grains, 
and the rest is in native pasture. Productivity is mod- 
erate to low. Essential on this soil are crops that pro- 
duce large amounts of crop residue. (Capability unit 
IIIs-1; Sandy Bottom-land range site; woodland suita- 
bility group 2) 


‘Use and Management of Soils 


The soils of Kay County are used extensively for culti- 
vated crops, pasture, and native range. This section ex- 
plains how the soils may be used for these main purposes 
and also for windbreaks and post lots, for wildlife, and 
in the building of highways, farm ponds, and other engi- 
neering structures. Also given are predicted yields of 
the principal crops under two levels of management. 

The management of crops and pasture, of range, and 
of windbreaks and post lots is discussed by groups of 
soils. T’o determine the soils in each of these groups, 
refer to the “Guide to Mapping Units” at the back of 
this survey. 

This section is a general guide for managing soils; it 
does not suggest specific management for individual soils, 


Management of Soils for Cultivated 
Crops and Pasture’ 


The main objectives of good management in this 
county are control of erosion, maintenance of the supply 
of organic matter, improvement or maintenance of tilth, 
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and conservation of moisture. In some places surface 
crusting also requires attention. 

The most effective way of controlling erosion on the 
soils in this county is using a carefully chosen set of 
practices. Suitable practices are growing a winter cover 
crop; keeping crop residue ion or near the surface; prac- 
ticing minimum tillage; stripcrepping; growing grasses, 
legumes, or both in a long-term rotation with tilled crops; 
constructing terraces; farming on the contour; keeping 
waterways in sod; applying lime and fertilizer where 
needed; and growing tame pasture plants. ‘ 

The cropping system selected has much to do with the 
success of management. Under a good system, the soil 
can be kept in good tilth and protected from erosion; 
and weeds, insects, and plant diseases can be controlled. 
Growing crops that produce a large amount of residue 
is also part of a-good cropping system. Crops other than 
legumes can be used for this purpose. If small grams 
ave grown and the straw is left as residue, it is fre- 
quently necessary to add nitrogen to hasten the decom- 
position of the straw. This, however, is not a substitute 
for additions of nitrogen as plant food for better crop 
yields. 

Alfalfa is generally a beneficial soil-building legume. 
Legumes seecled with bermudagrass are grown for tame 
pasture and, under good management, produce favorable 
yields of forage. Tame pasture plants and native grasses 
are excellent soil conditioners and are appropriate parts 
of a long-term cropping system. 

Wheat, mainly winter wheat, is the most extensive crop 
in Kay County: Tt is usually seeded between September 
15 and October 15. In some years a considerable acre- 
age of wheat is used for winter pasture. Barley is also 
used for winter pasture. Sorghum is grown mostly on 
the soils of the uplands. All of the forage sorghum is 
used on farms and ranches in the county, mostly as sil- 
age. Alfalfa, generally planted late in August, is grown 
in large areas along stream bottoms, and in years of 
favorable moisture, in the uplands. Oats are also grown 
in this county, mainly as feed for livestock. Oats are 
generally planted in spring following grain sorghum. 


Capability Groups of Soils 


Capability classification is the grouping of soils to 
show, in a general way, their suitability for most kinds 
of farming. It is a practical classification based on limi- 
tations of the soils, the risk of damage when they are 
used, and the way they respond to treatment. The soils 
are classified according to degree and kind of permanent 
limitation, but without consideration of major and gen- 
erally expensive landforming that would change the 
slopes, depth, or other characteristics of the soils; and with- 
out consideration of possible major reclamation projects. 

In the capability system, all kinds of soils are grouped 
at three levels, the capability class, subclass, and unit. 
These are discussed in the following paragraphs. 

Caraniiry Crasses, the broadest grouping, are desig- 
nated by Roman numerals I through VIII. As the 
numerals increase, they indicate progressively greater 
limitations and narrower choices for practical use. The 
classes are defined as follows: 
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Class I. Soils have few limitations that restrict 
their use. 

Class II. Soils have some limitations that reduce 
the choice of plants or require moderate con- 
servation practices. 

Class III. Soils have severe limitations that reduce 
the choice of plants, require special conservation 
practices, or both. 

Class TV. Soils have very severe limitations that 
restrict the choice of plants, require very careful 
management, or both. 

Class V. Soils subject to little or no erosion but 
have other limitations, impractical to remove, 
that limit their use largely to pasture, range, 
woodland, or wildlife food and cover. 

Class VI. Soils have severe limitations that make 
them generally unsuited to cultivation and limit 
their use largely to pasture or range, woodland, 
or wildlife food and cover. 

Class VII. Soils have very severe limitations that 
make them unsuited to cultivation and that re- 
strict their use largely to grazing, woodland, or 
wildlife. 

Class VIII. Soils and landforms have limitations 
that preclude their use for commercial plant 
production and restrict their use to recreation, 
wildlife, or water supply, or to esthetic 
purposes, 


Caranitiry SuBcLAsses are soil groups within one 
class; they are designated by adding a small letter, e, w, 
s, or ¢, to the class numeral, for example, IIe. The letter 
é shows that the main limitation is risk of erosion unless 
close-growing plant cover is maintained; w shows that 
water in or on the soil interferes with plant growth or 
cultivation (in some soils the wetness can be partly cor- 
rected by artificial drainage); s shows that the soil is 
limited mainly because it is shallow, droughty, or stony ; 
and ¢, used in only some parts of the United States, 
shows that the chief limitation is climate that is too cold 
or too dry. 

In class I there are no subclasses, because the soils of 
this class have few limitations. Class V can contain, at 
the most, only subclasses indicated by 2, s,-and c, because 
the soils in it are subject to little or no erosion, though 
they have other limitations that restrict their use largely 
to pasture, range, woodland, wildlife, or recreation. 

Capanitiry Unrrs are soil groups within the subclasses. 
The soils in one capability unit are enough alike to be 
suited to the same crops and pasture plants, to require 
similar management, and to have similar productivity 
and other responses to management. Thus, the capabil- 
ity unit is a convenient grouping for making many state- 
ments about management of soils. Capability units are 
generally designated by adding an Arabic numeral to 
the subclass symbol, for example, IIe~1, or IIe-2. Thus, 
in one symbol, the Roman numeral designates the capa- 
bility class, or degree of limitation, and the small letter 
indicates the subclass, or kind of limitation, as defined in 
the foregoing paragraph. 


Management by capability units 


In the following pages, the capability units in Kay 
County are described and suggestions for the use and 
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management of the soils are given. To find the names 
of the soils in any given unit, refer to the “Guide to 
Mapping Units” at the back of this soil survey. 


CAPABILITY UNIT I-1 


This capability unit consists of deep, silty or loamy 
soils that ave on nearly level bottom lands above the 
normal level of overflow. These soils occur along the 
rivers and other large streams of the county. 

The soils in this unit are fertile, productive, and 
drought resistant. They are well drained or moderately 
well drained and have high water-holding capacity. 
Plant roots penetrate to a depth of several feet, but 
tillage is moderately difficult on Brewer silty clay loam 
and McLain silty clay loam. 

The soils of this capability unit are among the best 
for farming in the county. Yields of all crops suited to 
this area are favorable. Small grains, principally wheat, 
and alfalfa are grown extensively. More alfalfa is pro- 
duced as 2 cash crop on the soils of this unit than is pro- 
duced on the soils of any other unit in the county (fig. 
15). Soil tilth can be maintained by growing wheat or 


Figure 15.—Baled alfalfa hay on Reinach and Brewer soils. 


another high residue crop continuously and returning 
all the straw and other residue to the soil. Silage crops 
or other crops that leave little residue should be grown 
for not more than 6 consecutive years and followed by at 
least 2 years of a high residue crop. Alfalfa is a good 
cash crop on these soils, and many farmers have had 
excellent results from a rotation of wheat and alfalfa. 
If Austrian winter peas or some other crop for winter 
cover follows the silage crop or some other low residue 
crop, the water intake increases and the content of or- 
ganic matter is maintained. 


CAPABILITY UNIT I-2 

In this capability unit are deep, well-drained, level and 

nearly level soils on uplands. These soils have a loam or 

silt loam surface layer and a clay loam or silty clay loam 
subsoil. 

The soils of this unit are fertile, friable, and easily 

worked. They absorb and store water well and release 


it readily to plants. To keep these soils productive, prac- 
tices are needed that maintain fertility and soil struc- 
ture. On some long slopes, erosion is a slight hazard. 

These soils are suited to almost all crops commonly 
grown in the area. Small grains, mostly wheat, sor- 
ghum, and alfalfa are the main crops. Favorable yields 
of wheat or some other close-growing crop that provides 
a large amount of residue can be obtained contimuously 
if the straw or other residue is mixed into the soil. Re- 
turning crop residue to these soils increases the intake of 
moisture, reduces surface crusting, and adds organic 
material. If a small grain is alternated with a legume, 
yields are favorable and fertility and tilth are easily 
maintained. Many farmers have excellent results when 
they use a rotation consisting of wheat and alfalfa, 
Austrian winter peas, or sweetclover. A winter cover 
crop is needed after silage crops are cut or after the 
harvesting of other crops that, leave little residue. Till- 
ing to a different depth each year helps to prevent the 
formation of a plowpan. 


CAPABILITY UNIT Ile-1 


This unit consists of deep, well-drained, very gently 
sloping soils on uplands. These soils are friable; they 
have a loam, silt loam, or silty clay loam surface layer 
and a clay loam to clay subsoil. 

Generally, these soils are easy to till, but the Summit 
soil in this unit is moderately difficult to till. Because 
the water-holding capacity is good, crops on these soils 
withstand dry periods better than those on many other 
soils, especially those that have a claypan. If the soils 
of this unit are to be kept productive, practices are 
needed that control water erosion and that maintain soil 
structure and fertility. 

The important crops grown on these soils are small 
grains, sorghum, and alfalfa. Winter wheat is the main 
crop. Yields of small grains or other close-growing 
crops are favorable for 6 consecutive years, but after this 
period, 2 years of alfalfa or sweetclover are needed. 
These legumes and their residues help to maintain the 
content of organic matter, to improve soil structure, and 
to increase the intake of water. Use of terraces is 
optional if this cropping .system is followed; or if a 
small grain is grown continuously and fields.are stub- 
ble mulched. Stubble mulching increases infiltration of 
moisture and helps to control erosion. If row crops are 
grown, contour tillage and terraces are needed to reduce 
erosion. A winter cover crop is needed after a silage 
crop or some other crop that leaves little residue. Crops 
grown on these soils respond well to additions of com- 
mercial fertilizer. Lime is generally needed where leg- 
umes are grown. Tilling at a different depth each year 
helps to reduce the formation of a plowpan. 


CAPABILITY UNIT He-2 
Shellabarger fine sandy loam, 1 to 3 percent slopes, is 
the only soil in this capability unit. This soil occurs on 
uplands and is deep and well drained. Its very dark 
grayish-brown to dark-brown surface layer grades to a 
brown or reddish-brown sandy clay loam subsoil at a 
depth of about 16 inches. 
This soil is moderately high in natural fertility. It 
has moderate permeability and good water-holding ca- 
pacity. Wind erosion, including winnowing, is likely in 
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areas that are not protected by a cover crop or plant 
residue. Practices are needed that control wind and 
water erosion, maintain soil fertility, and prevent 
crusting. 

This soil is suited to all crops grown in the county. 
Small grains, sorghum, and leeumes are commonly 
grown. Favorable yields of winter wheat or other close- 
growing crops can be produced for 6 consecutive years if 
crop residue is used effectively after each crop is har- 
vested. Before wheat is grown for another long period, 
2 years of a soil-building crop are needed. If stubble 
mulching is used and enough nitrogen is added, small 
grains or other high residue crops produce favorable 
yields year after year. Row crops can be grown on the 
contour or on terraces for 6 consecutive years if the row 
crops are followed by not less than 2 years of high resi- 
due crops. <A. winter cover crop is needed after cutting 
a silage crop, or after the harvesting of other crops that 
leave little residue on the soil. 

Stubble mulching is a good practice for controlling 
wind and water erosion, increasing moisture infiltration, 
and improving tilth. Varying the depth of tillage helps 
to prevent the formation of a plowpan. Crops respond 
readily to additions of fertilizer, and these soils are bene- 
fited by the use of inoculated legumes. 


CAPABILITY UNIT IIs-1 


Only Tabler silt loam, 0 to 1 percent slopes, is in this 
unit. It is a deep soil of the uplands. Its dark-gray, 
slightly acid silt loam surface layer is underlain by a 
dense, very slowly permeable clay subsoil at a depth of 
8 inches. 

The clay subsoil absorbs water very slowly and re- 
stricts the growth of roots. The amount of water avail- 
able to plants is limited. Runoff is slow, and water com- 
monly ponds after heavy rains. Management is needed 
that maintains structure and fertility, that increases the 
intake of water, and that provides adequate surface 
drainage in the depressions. Erosion is likely only in 
areas adjacent to drainageways or very gentle slopes. 

Crops suitable for this soil are small grains, other 
close-growing crops, and sorghum. Not enough moisture 
is available for corn or other crops that use a large 
amount of moisture in summer. The yields of small 
grains are more dependable than those of sorghum be- 
cause the grain matures before dry weather comes in 
summer. All residue from the small grains should be 
returned to the soil. Other close-growing crops can be 
seeded year after year, and they produce favorable yields 
if good use is made of crop residue. If sweetclover, 
alfalfa, and other deep-rooted legumes are grown, the 
intake of water is increased and soil structure is im- 
proved. Row crops can be grown for as long as 6 con- 
secutive years if they are followed by at least 2 years of 
legumes. The legumes help to maintain fertility and 
tilth. Tillage that leaves part of the straw on the sur- 
face reduces crusting and checks wind erosion. In the 
small depressions, productivity can be increased by using 
simple drainage practices. 

CAPABILITY UNIT ItIs~2. 


Only one soil—Waurika silt loam—is in this capability 
unit. This deep soil is in level to depressional areas 
of the uplands. Its gray silt loam surface layer is under- 
lain by a clay subsoil that takes in water very slowly. 


Figure 16—Surface water ponded on Waurika silt loam several 
days after rain. 


The clay subsoil restricts the growth of roots and lim- 
its the amount of water available to plants. Tillage is 
moderately difficult. The content of organic matter is 
medium to low and drought is likely in summer. After 
heavy rains, however, water ponds on the surface (fig. 16). 
In cultivated areas, adequate drainage is needed, especially 
in years when rainfall is average or above. 

Crops suitable for this soil are small grains, sorghum, 
and legumes. Yields of small grains are favorable, and 
yields of sorghum and legumes are fairly favorable. 
Surface crusting can be reduced by growing a high resi- 
due crop half of the time and making good use of the 
crop residue. Sweetclover or Austrian winter peas im- 
prove soil structure and, by loosening the subsoil, im- 
prove internal drainage. Crops that produce only a 
small amount of residue should not be grown for more 
than 4 consecutive years. 

Open ditches or tile drains are suitable in most areas 
for removing ponded surface water. To reduce crusting 
and to check wind erosion, al] residue from small grains 
should be returned to the soil. Varying the depth of 
tillage helps to prevent the formation of a plowpan. 


CAPABILITY UNIT IIlw-1 


Only Carwile-Pratt complex, undulating, is in this 
capability unit. This complex is on uplands and consists 
of soils that have a surface layer generally ranging from 
fine sandy loam to loamy fine sand. 

The Carwile soils are in depressions and have a very 
slowly permeable, mottled clay subsoil. They are some- 
what poorly drained. The Pratt soils are very gently 
sloping and have a rapidly permeable loamy fine sand 
subsoil. On the soils in this complex, practices are 
needed to improve drainage, control wind erosion, and 
maintain fertility. 

Crops suitable for these soils are small grains, sor- 
ghum, and Jegumes. A good cropping system consists of 
small grains grown for 6 years and followed by 2 years 
of sweetclover ior alfalfa. It is not advisable to grow 
row crops for more than 4 consecutive years. After each 
row crop is harvested, a winter cover crop should be 
seeded to protect these soils from blowing late in winter 
and early in spring. 
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Draining the depressions helps to insure crop produc- 
tion in years of average or above average rainfall. Till- 
age that roughens the surface and stubble mulching are 
effective in controlling wind erosion. Plowing under leg- 
umes and returning all crop residue to the soils help to 
maintain the content of organic matter and to increase 
the intake of moisture. Crops grown in these soils re- 
spond to additions of fertilizer. Varying the depth of 
tillage helps to prevent formation of a plowpan. 


CAPABILITY UNIT IIw-2 


This capability unit consists of deep, well-drained, 
loamy soils on nearly level bottom lands that are occa- 
sionally flooded. These soils are adjacent to the rivers 
and other streams throughout the county. 

The soils of this unit are fertile and highly productive. 
They are well drained and have a high water-holding 
capacity. Tillage is easy. Use of these soils is limited 
mainly by flooding after heavy rains, but the floods nor- 
mally only slightly damage crops. 

Although floods are occasionally damaging, these soils 
are among the best for farming in the county. They are 
suited to most crops grown in the area. Small grains, 
principally wheat, and alfalfa are grown extensively. 
Alfalfa is especially well adapted since it is only slightly 
damaged by the occasional flooding. Also well suited are 
improved varieties of bermudagrass, and they grow well 
in the areas flooded more often. 

Tilth is maintained if small grains or other high resi- 
due crops are grown continually and all crop residue is 
returned to the soil. Silage crops or other crops that 
produce little residue should be grown for not more than 
6 consecutive years and followed by at least 2 years of 
high residue crops. After a low residue crop is har- 
vested a crop of Austrian winter peas helps to increase 
water intake and maintain the content of organic matter. 
Many farmers have successfully practiced a rotation con- 
sisting of alfalfa and wheat. Varying the depth of till- 
age each year reduces the formation of a plowpan. 


CAPABILITY UNIT Ilw-3 


This unit consists of deep, nearly level to very gently 
undulating, moderately coarse textured soils on bottom 
lands along rivers that often overflow. These soils have 
a surface layer of fine sandy loam that extends to a layer 
of fine sandy loam stratified with loamy sand to silty clay. 

The soils in this unit are moderately fertile, drought 
resistant, and moderately productive, They are rapidly 
permeable and have moderate water-holding capacity. 
Tillage is easy, but floods commonly destroy crops and 
damage the cropland, Soil material is deposited in some 
places by the floods and is removed in others. Occasion- 
ally, the large floods gouge out potholes. If these soils 
are to be kept productive, practices are needed that main- 
tain fertility and soil structure and that control erosion. 

These soils are suited to almost all crops commonly 
grown in the area. Wheat and sorghum are the main 
crops. Some of the areas that are flooded most often 
have been planted to bermudagrass and provide excellent 
grazing. Favorable yields of field crops can be expected 
year after year if crop residue is returned to the soil. 
Row crops or other crops that provide little residue can 
be grown for as many as 6 consecutive years if they are 
followed by at least 2 years of crops producing large 
amounts of residue. After each row crop ‘or low residue 


crop is harvested, a close-growing crop should be seeded 
to protect these soils from blowing in winter and early 
in spring. Stubble mulching and keeping crop residue 
on the surface are also effective in controlling wind ero- 
sion. Crops grown on these soils respond readily to the 
use of legumes in the cropping system and to additions 
of commercial fertilizer. 


CAPABILITY UNIT Hle-1 


Kirkland silt loam, 1 to 8 percent slopes, is the only 
soil in this capability unit. This is a deep, very gently 
sloping soil on uplands. It has a loamy, dark grayish- 
brown surface layer about 10 inches thick. The subsoil 
is dark-brown clay that takes in water very slowly and is 
very slowly permeable. 

This soil has moderately high natural fertility, but it 
tends to be droughty, especially where water erosion has 
removed some of the surface layer. Management is 
needed that maintains the structure and fertility of the 
soil, conserves moisture, and reduces runoff. 

This is the main wheat-producing soil in the county, 
but other small grains, sorghum, and alfalfa are also 
grown. Crop yields are favorable. Results have been 
good where wheat or another high residue producing 
crop has been grown continuously and good use has been 
made of the residue. Many farmers use a cropping 
sequence of small grain followed by alfalfa, sweetclover, 
or Austrian winter peas. This sequence increases the 
intake of water and helps maintain the fertility and 
structure of the soil. Where contour tillage and ter- 
races are used, row crops can be grown for 4 consecutive 
years if they are followed by 2 years of legumes. By 
plowing under alfalfa or other legumes when they reach 
a height of 12 inches or more, soil aeration, intake of 
water, and the content of organic matter are increased. 

Practices are needed that reduce erosion by holding on 
the surface much of the rain that falls so that it can soak 
into the soil. Among these practices are terracing, seed- 
ing legumes, using crop residue (fig. 17), and tilling at a 


Figure 17.—Small grain straw evenly distributed on the surface 
of Kirkland silt loam, 1 to 3 percent slopes, provides good protec- 
tion from erosion while the seedbed is prepared. 
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minimum. Lime is generally needed to establish legumes 
and to make more efficient use of commercial fertilizer. 
Varying the depth of tillage helps prevent the formation 
of a plowpan. 

CAPABILITY UNIT Ule-2 

This capability unit consists of deep to moderately 
deep, gently sloping soils on uplands. These soils have 
a sandy loam to silty clay loam surface layer and_a sandy 
clay loam to clay subsoil that stores moisture well. 

The soils in this unit have moderately high natural 
fertility. Summit silty clay loam, 3 to 5 percent slopes, 
is moderately difficult to till, but the rest of the soils 
are easy to till. A few gravel spots of the Albion soil 
in Norge-Albion complex, 3 to 5 percent slopes, are 
droughty and low in fertility. In managing the soils 
of this unit, practices are needed that control water ero- 
sion and that maintain soil structure and fertility. 

These soils are suited to all crops commonly grown in 
the county. Crop yields are favorable. Wheat is the 
main crop. The content of organic matter and soil tilth 
can be maintained if high residue crops are grown for 6 
consecutive years and are followed by legumes for 2 
years. The loss of soil is reduced if these soils are culti- 
vated on the contour and tillage operations are timely 
and are kept to a minimum. Varying the depth of till- 
age prevents the formation of a plowpan. Soil-depleting 
crops can be grown for 4 consecutive years if they are 
followed by 4 years of high residue crops. Where row 
crops are grown, terraces and contour tillage are needed 
to slow runoff and control erosion. Tilth is better main- 
tained and erosion is better controlled if a row crop does 
not follow a row crop in the cropping system. Appli- 
cations of fertilizer are beneficial because they increase 
yields of most crops and the amount of residue that can 
be used to protect these soils. 


CAPABILITY UNIT IlIe-3 


This unit consists of moderately eroded, gently sloping 
soils on uplands. These soils are deep to moderately deep 
and have a loam or clay loam surface layer and a clay 
loam or silty clay loam subsoil. 

The soils of this unit are low or medium in natural 
fertility and content of organic matter. They have rapid 
runoff and are moderately difficult to till. Water erosion 
is the main limitation. More careful management is 
needed than on the soils in capability unit [IIe-2, Prac- 
tices are needed that maintain fertility, reduce surface 
crusting, and increase the intake of water. 

Small grains, mainly winter. wheat, are grown exten- 
sively. Crop yields are fair. Among the practices needed 
to control water erosion are terracing, contour farming, 
and maximum use of crop residue. Grassed waterways 
are needed with the terraces to prevent gullying and 
other erosion downslope. If a cropping system is used 
in which legumes are grown for one-fourth of the time, 
the subsoil is opened up and more water is absorbed. 
Growing row crops for more than 2 successive years is 
not advisable. Nitrogen is needed to aid in the decom- 
position of straw and other residue and to improve the 
vigor of nonlegumes. It may also be needed for estab- 
lishing legumes. 

CAPABILITY UNIT Ile 

Shellabarger fine sandy loam, 3 to 5 percent slopes, is 

the only soil in this capability unit. It is a deep, dark- 
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brown soil of the uplands that has a friable surface layer 
and a moderately permeable sandy clay loam subsoil. 
This soil is susceptible to both wind and water erosion. 
It is easily tilled, but depth of tillage should be varied 
to prevent the formation of a plowpan. Although natu- 
ral fertility is moderate, maintaining fertility is difficult, 
especially where erosion has thinned the surface layer 
slightly. Wind erosion is most likely in excessively tilled 
areas, In areas not stubble mulched, and in areas not pro- 
tectecdl by residue. 

Small grains, sorghum, and legumes are suitable crops 
and produce favorable yields. If contour tillage and 
stubble mulching are used, a profitable cropping system 
is small grains grown for 6 successive years and followed 
by 2 years of legumes. Growing row crops for more 
than 3 consecutive years is not advisable. Where row 
crops are grown, terraces and contour tillage are needed 
to reduce water erosion and a winter cover crop is needed 
to reduce wind erosion. In spring, preparation of seed- 
beds should be delayed until near planting time. If 
moisture is adequate, crops respond well to additions 
of fertilizer. By using inoculated legume seeds, nitrogen 
is effectively added to these soils. 


CAPABILITY UNIT IIle-5 


Only Dougherty-Eufaula complex, 0 to 3 percent 
slopes, is in this capability unit. The Dougherty soils 
have a grayish-brown fine sandy loam surface layer and 
a sandy clay loam subsoil. The Eufaula soils have a 
dark-colored surface layer and lighter colored lower 
horizons of deep fine sand. The soils in this unit are 
loose and very friable, and they have low content of 
organic matter and low natural fertility. They absorb 
much rain that falls, but not much of this moisture is 
available for crops. Moderate or severe wind erosion is 
likely, especially in winter and early in spring. During 
high winds, soil material blows and drifts in unprotected 
fields. 

Suitable crops are small grains and sorghum. Vege- 
tables and fruits can be grown successfully if fertility is 
kept high. If adequate fertilizer is added, bermudagrass 
or mixed vetch and rye can be grown for tame pasture. 
High residue crops should be included in the cropping 
system for not less than half of the time, and the fields 
should be stubble mulched and adequately fertilized. 
Plant nutrients are reduced if low residue crops are 
grown for more than 3 consecutive years. Following 
these crops, Austrian winter peas, vetch, or some other 
crop is needed for winter cover so that wind erosion is 
controlled. Also helpful in controlling wind erosion are 
tilling and planting crops crosswise to the prevailing 
winds. In spring, preparation of seedbeds should be 
delayed until the critical period of blowing has almost 
ended. Perennial vegetation is needed in drainageways. 


CAPABILITY UNIT IIIs-1 

Only one soil, Yahola loamy fine sand, is in this capa- 
bility unit. It 1s a deep, coarse-textured alluvial soil on 
first bottoms of the Salt Fork Arkansas River that are 
occasionally to frequently flooded. 

Use of this soil for farming is limited chiefly by low 
fertility, low water-holding capacity, and susceptibility 
to wind erosion. Because the water 1s absorbed readily, 
crop yields are not usually reduced by the occasional 


floods. 
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Small grains, sorghum, alfalfa, and sweetclover are 
suitable crops. If adequate fertilizer is added, bermuda- 
grass is excellent for pasture. A desirable cropping sys- 
tem is one that provides high residue crops for at least 
half of the time, efficient use of the residue, and adequate 
additions of nitrogen fertilizer. Growing row crops for 
as much as 8 consecutive years is not advisable. To 
reduce wind erosion, a winter cover crop is needed after 
the harvesting of silage or other crops that leave little 
residue. Tilling crosswise to the direction of the prevail- 
ing wind helps to reduce soil blowing. Wind erosion is 
reduced directly by stubble mulching and indirectly by 
added fertilizer, which increases the protective cover and 
the amount of crop residue. 


CAPABILITY UNIT IIIw-1 


This unit consists of somewhat poorly drained soils in 
depressions on bottom lands that are flooded occasionally. 
These soils have a clay surface layer and subsoil that 
absorb water slowly. 

Although these soils are fertile, they are hard to farm. 
Tillage is generally difficult, and farmers often have 
trouble establishing a good stand of crops. Crops are 
drowned in some years because of flooding and lack of 
surface drainage. In wet years these soils are commonly 
too wet to cultivate. 

These soils are suited to small grains and sorghum, 
and alfalfa can be grown in drained areas. Small grains 
can be grown continuously if good use is made of the 
residue. Crops that produce only a small amount of resi- 
due can be grown for 2 successive years if they are fol- 
lowed for 6 years by high residue crops and the residue is 
returned to the soil. Sweetclover, alfalfa, and similar 
legumes improve soil structure, increase the intake of 
water, and improve aeration. Open ditches can be used 
to remove most of the excess surface water that remains 
after heavy rains. Where these soils are not drained, 
crops respond poorly to other management. 


CAPABILITY UNIT IvVe-1 

Vernon clay loam, 3 to 5 percent slopes, is the only 
soil in this capability unit. 
uplands. Its reddish-brown surface layer is underlain by 
a clay subsoil. Beds of unweathered calcareous clay and 
shale are at a depth of 10 to 20 inches. 

This soil is dificult to ti. It has low water-holding 
capacity and is droughty. Runoff is excessive, permea- 
bility is very slow, and the hazard of water erosion is 
moderate. 

This soil is not well suited to cultivation, though small 
grains, sorghum, and legumes are grown. Wheat is the 
main crop. Crop yields are low to fairly favorable, 
depending on the amount of rainfall. In stubble-mulched 
fields, a good cropping sequence that increases water in- 
take is 8 years of high residue crops and 3 years of leg- 
umes. Terraces and contour farming are needed for a 
cropping system that consists of 6 consecutive years or 
more of high residue crops followed by 2 years of row 
crops. For even fair yields, careful management is 
required. A special effort should be made to hold much 
of the rain where it falls so that erosion is controlled 
and more water soaks into the soil and is available for 
crops. 


It is a shallow soil on’ 
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CAPABILITY UNIT IVe-2 


Only Kirkland-Renfrow complex, 2 to 5 percent slopes, 
eroded, is in this capability unit. These soils are on 
uplands and have a brownish silt loam or clay loam sur- 
face layer and a clay or claypan subsoil that is very 
slowly permeable. 

The soils in this unit are moderately difficult to till. 
Surface runoff is vapid. The clay subsoil holds little 
moisture available for crops. If these soils are to remain 
in cultivation, practices are needed to control runoff and 
erosion and to maintain soil structure:and fertility. 

Crops suitable for these soils are small grains, sor- 
ghum, and legumes. Yields are low. If crop residue is 
usecl effectively, a suitable cropping system is 6 consecu- 
tive years of high residue crops followed by 2 years of 
low residue crops. Row crops are not desirable, becatise 
they increase the hazard of erosion. Terracing and_con- 
tour farming are practices that reduce erosion and in- 
crease the water available for crops by holding much of 
it where it falls. Grassed waterways are also needed 
where practical. Returning crop residue to the soil adds 
organic matter ‘and reduces surface crusting. The roots 
of sweetclover, Austrian winter peas, and alfalfa open 
up the clay subsoil and also add nitrogen to the soil if 
the seeds have been inoculated. Minimum tillage soon 
after harvest increases infiltration, controls the growth 
of weeds, and speeds up the decay of crop residue. Vary- 
ing the depth of tillage each year helps prevent the for- 
mation of a plowpan and helps to maintain soil structure. 


CAPABILITY UNIT IVe-3 


This unit consists of deep, well-drained, sloping soils 
of the uplands. These soils have a loam, silt loam, or 
clay loam surface layer and_a moderately fine textured 
subsoil that absorbs water well and holds a large amount 
available for plants. 

Natural fertility and content of organic matter are 
moderate in these soils. Labette clay loam, 5 to 8 per- 
cent slopes, is more difficult to till than the other soils 
in this unit. Much water is lost in runoff. Practices are 
needed to reduce water erosion and to maintain soil 
structure. : 

These soils are suited to small grains, sorghum, and 
legumes. About 90 percent of Labette clay loam, 5 to 8 
percent slopes, is in native grassland. A cropping system 
that conserves soil and moisture consists of smal] grains 
and legumes, each grown for half of the time. Tf addi- 
tional pasture is needed, sweetclover, alfalfa, and Aus- 
trian winter peas are suitable legumes. Also suitable is 
a mixture of vetch and rye. Terraces are not required 
for pasture if contour stripcropping is practiced. Crops 
that deplete the soil should not be grown in successive 
years. Where cultivated crops are grown, terraces, con- 
tour tillage, and, where applicable, grassed waterways 
are required. Stubble mulching or effective use of crop 
residue increases infiltration and reduces runoff. In some 
areas diversion terraces are needed to protect Labette 
clay loam, 5 to 8 percent slopes, from water that runs in 
from higher, steeper slopes. Crops on the soils of this 
unit respond readily to fertilizer. 

CAPABILITY UNIT IVe-4 


Norge loam, 5 to 8 percent slopes, eroded, is the only 
soil in this, capability unit. This deep, loamy soil occurs 
on uplands, mainly on short side slopes along intermit- 
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tent drainageways or draws. The subsoil is clay loam. 
From 30 to 70 percent of the original surface layer has 
been removed through sheet and rill erosion. 

Controlling water erosion is most important if farming 
is to be economical. Runoff is rapid. 

Small grains and legumes are suitable crops. Wheat 
is the principal crop. In many areas bermudagrass is 
better suited than small grains or legumes because it con- 
trols erosion better and, where well managed, provides 
a higher return. Small grains produce satisfactory 
yields and do not deplete the soil if terraces and contour 
tillage are used and crop residue is returned to the soil. 
In some places waterways and diversion terraces are 
needed for disposing of excess water. Growing legumes, 
stubble mulching, and using crop residue help to main- 
tain soil tilth and fertility and to increase the water 
intake. Varying the depth of tillage each year helps to 
reduce the formation of a plowpan. 


CAPABILITY UNIT IVe-5 


Only one soil—Shellabarger fine sandy loam, 5 to 8 
percent slopes—is in this capability unit. It is a deep 
soil of the uplands that has a moderately permeable 
sandy clay loam subsoil. 

This loamy soil is moderately fertile. It is friable and 
easily tilled. Wind erosion is a hazard and is more 
severe where tillage is excessive or where ground cover is 
lacking. If this soil is farmed, practices are needed to 
protect it from water and wind erosion, to control runoff, 
and to increase the content of organic matter. 

This soil is used for wheat and other small grains, but 
it is also suitable for sorghum and legumes. More than 
half of it is rangeland. The native grasses are mostly 
bluestem, A. suitable cropping system is one that pro- 
vides small grains or other close-growing field crops half 
of the time and legumes the other half. Where this crop- 
ping system is used, terraces are optional but stripcrop- 
ping is necessary. High residue crops can be grown for 
3 consecutive years and followed by a low residue crop 
for 1 year if terraces and contour farming are used, crop 
residue is returned to the soil, and adequate nitrogen 
fertilizer is added. 

The hazard of wind erosion is reduced if a winter 
cover crop follows a low residue crop. Row crops do 
little to control erosion and should not be grown on this 
soil. Growing legumes and stubble mulching or using all 
crop residue help to maintain soil structure and fertility 
and to increase the intake of water. In spring prepara- 
tion of seedbeds should be delayed until the critical 
period of blowing has ended. Varying the depth of till- 
age each year helps to prevent the formation of a 
plowpan. 

CAPABILITY UNIT IVe-6 

The soils in this capability unit occur on uplands and 
are deep and grayish brown. They have a fine sand, 
loamy fine sand, or fine sandy loam surface layer’ and a 
fine sand to sandy clay loam subsoil. 

These soils are susceptible to moderate or severe wind 
erosion, especially in spring. Their intake of water is 
moderate to moderately rapid, and their water-holding 
capacity is low. They are friable and easily tilled. Na- 
tural fertility is low. 

Small grains, leeumes, truck crops, and some fruits are 
suitable for these soils. Crops respond well to additions 


of fertilizer if other management is good and if the sup- 
ply of moisture is average or above average. If stubble 
mulching is practiced and adequate nitrogen fertilizer is 
applied, high residue crops grown continuously protect 
these soils and produce satisfactory yields. Perennial 
vegetation should be established in drainageways. A 
mixture of vetch and rye provides excellent ground cover 
in winter and early in spring, as well as abundant desir- 
able forage for grazing. 

Wind erosion can be controlled by stubble mulching 
and by keeping a cover of growing plants on the ground. 
Because fertilizer is easily leached from these soils, crops 
benefit most if it is applied in small amounts several 
times during the growing season. To minimize the haz- 
ard of wind erosion seedbeds should be prepared late in 
spring. Varying the depth of tillage each year helps to 
prevent the formation of a plowpan. 


CAPABILITY UNIT IVe~7 


Only Renfrow-Kirkland silt loams, 3 to 5 percent 
slopes, is in this capability unit. These deep soils of the 
uplands have a dense, compact clay subsoil. 

The compact subsoil absorbs water very slowly. Run- 
off is rapid. Erosion has thinned the surface layer in 
cultivated areas that have been poorly managed. Natu- 
ral fertility and the content of organic matter are mod- 
erate. Good management of these soils includes main- 
taining soil structure and fertility, controlling runoff, 
and conserving moisture. 

Suitable crops are small grains, sorghum, and legumes. 
Most of the acreage of these soils is in native pasture. 
Short grasses are dominant in the pastures because graz- 
ing has been excessive. In cultivated areas careful man- 
agement is required to control water erosion, Stubble 
mulching and contour tillage are effective in reducing 
erosion and in increasing the intake of water. Good 
yields of small grains can be expected if legumes are 
grown half of the time. Inoculated legumes add _nitro- 
gen to the soil and open up the clay subsoil so that more 
moisture is stored. for plants. Low residue crops can be 
grown for 2 successive years if they are followed by 6 
years of high residue crops. Where these crops are 
grown, terraces and contour tillage are helpful in con- 
trolling erosion. All crop residues should be returned to 
the soil to provide organic material. 


CAPABILITY UNIT IVe-8 


Reinach loam, 3 to 8 percent slopes, is the only soil in 
this capability unit. This is a deep soil on bottom lands. 
It occupies sloping breaks, 100 to 200 feet wide, that 
separate low bottom lands from higher bottom lands. 

This soil is easily tilled, but in many places the nar- 
row slopes are not well suited to use of modern farm 
equipment. In managing this soil, concerns are control- 
ling water erosion and maintaining tilth and fertility. 

Most areas of this soil are farmed with the less sloping 
Reinach loams. The main crops are small grains and 
alfalfa. Tame pastures of bermudagrass are well suited 
to this sloping soil. Yields from a rotation of small grains 
and alfalfa are favorable. Stubble mulching the residue 
from these crops protects the surface and recluces erosion. 
If constructing a diversion terrace above the sloping areas 
is feasible, the terrace helps control erosion. It is not 
advisable to grow row crops on this soil. Applications of 
nitrogen increase yields of most crops and the amount of 
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vegetation that can be returned to the soil and used for 
stubble mulching. Varying the depth of tillage each year 
helps to prevent the formation of a plowpan and to increase 
the intake of water, 


CAPABILITY UNIT IVs-1 

Only the Lela-Slickspots complex is in this capability 
unit. This comples is on bottom lands and consists of 
somewhat poorly drained, dark-colored, clayey soils that 
are moderately saline and alkaline. 

Salinity and alkalinity are not uniform throughout 
this mapping unit, of which light-colored alkali spots, 
or slickspots, make up 10 to 30 percent. In cultivated 
fields slickspots have a puddled surface layer. Erosion 
is not a serious limitation, but drainage and maintenance 
of soil structure are required if these soils are cultivated. 
Surface crusting is common, and the intake of water is 
very slow. The soils are generally difficult to till, and a 
good stand of crops is hard to establish, 

Most of this mapping unit is cultivated, but many 
areas are in native grass. Suitable crops are small grains, 
sorghum, and sweetclover. Yields are low because the 
areas are Saline and alkaline. Adequate drainage is es- 
sential in improving these areas. A cropping sequence 
of barley and sweetclover helps to improve tilth and fer- 
tility. ‘The sweetclover opens up the dense clay subsoil 
and allows some downward movement of harmful salts. 
Also, returning as much crop residue as possible to the 
soils helps to reduce surface crusting and to increase the 
intake of water. The structure of slickspots can be im- 
proved by adding 3 to 4 tons of straw, old hay, or other 
organic material per acre and, for each ton, 20 pounds 
of nitrogen. In addition to the mulch, gypsum added at 
the rate of 3 to 5 tons per acre is helpful. Slickspots 
that have been mulched should be deferred from tillage 
for a minimum of two growing seasons. 


CAPABILITY UNIT FVs-2 


Only Labette-Slickspots complex, 3 to 5 percent slopes, 
eroded, is in this capability unit. ‘The soils of this com- 
plex are on uplands. Labette, the dominant soil, has a 
clay loam surface layer that is about 3 to 7 inches thick 
over a clay or clay loam subsoil. The slickspots have a 
thin, light-colored surface layer over a clay subsoil. 
They are around the heads of drainageways where water 
concentrates. Erosion ranges from moderate to severe. 
In about 60 to 80 percent of the acreage, mixing of the 
surface layer and subsoil is evident. Small slickspots, or 
areas moderately affected by white alkali, make up about 
20 percent of this complex. 

The soils in this unit have rapid runoff and are highly 
susceptible to severe water erosion. They are droughty 
and have low natural fertility. Managing these soils in- 
clude improving soil structure, reducing surface crust- 
ing, reducing salinity, and controlling accelerated water 
erosion on the slickspots. 

Suitable crops are small grains and sweetclover. Crop 
yields are low. These soils are well suited to permanent 
vegetation, Careful management is needed if these soils 
are to remain in cultivation. A cropping system that in- 
cludes small grains and sweetclover, each grown for the 
same leneth of time, provides satisfactory yields if stub- 
ble mulching is practiced and adequate nitrogen ferti- 
lizer is added. To help prevent the slickspots from in- 
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creasing in size, they should not be tilled deeper than 4 
inches. Perennial vegetation is needed in natural drain- 
ageways. Added fertilizer increases yields. It also in- 
creases plant growth so that, ample residue is available 
for stubble mulching. The slickspots can be mulched 
with 3 to 4 tons of straw, hay, or other organic material 
per acre and for each ton, 20 pounds of nitrogen. In 
addition to the mulch, gypsum applied at a rate of 3 to 
5 tons per acre helps to reduce salinity. For best results, 
tillage operations are deferred on treated areas for two 
growing seasons. 


CAPABILITY UNIT Vw-1 


Only Broken alluvial land is in this capability unit. 
This land type consists of broken and steep areas that 
occur in a belt along streams. The soil material is deep, 
dark colored, and predominantly loamy. 

This land type is fertile, but it is of limited value for 
farming because it is inaccessible and frequently flooded. 
The native vegetation consists of bottom-land trees and 
shade-tolerant shrubs, weeds, and grasses, Areas of this 
land that adjoin larger areas of grass or wheat pasture 
can be used for grazing and can be improved by good 
management. The more uniform areas are improved by 
seeding them to bermudagrass, which grows well and is 
not easily damaged by flooding. The more clayey areas 
are suitable for pecan trees. 

This land type is excellent for wildlife and for recrea- 
tion. Fishing is good in the larger streams. Good food, 
cover, and water are available for quail, deer, mink, 
muskrat, squirrels, and other wildlife. Squirrels are 
numerous along all streams. 


CAPABILITY UNIT Vw-2 


This capability unit consists of nearly level to very 
gently sloping soils on low bottom lands next to rivers. 
These soils are frequently flooded. 

The Lincoln soils in this unit are stratified sands that 
are low in fertility. They formed in alluvium that has 
been reworked by flooding and shifting of the river chan- 
nels and by action of wind. The water table is generally 
high, but it fluctuates according to the amount of pre- 
cipitation. Port soils, frequently flooded, are loamy and 
high in fertility. They occur mostly along the Chika- 
skia River. 

The soils of this unit are not well suited to cultivation. 
Most areas of Lincoln soils are covered with a mixture of 
johnsongrass, sand bluestem, switchgrass, Canada wild- 
rye, and scattered tall trees. Much of the acreage of 
Port soils, frequently flooded, is densely covered with 
trees. Port soils can produce high yields of almost all 
crops commonly grown in the county, but damaging 
floods are frequent and prevent economical production of 
crops. Bermudagrass grows well on the soils of this 
unit, and reduces scouring and the gouging of potholes 
during floods. Pecan trees grow well in some areas. 

These soils are good habitat for wildlife. They pro- 
vide excellent cover and food for quail, rabbits, wild tur- 
keys, and squirrels. 


CAPABILITY UNIT VIe-1 

Only Eroded clayey Jand is in this capability unit. 
This land type is in small areas surrounded by Kirkland, 
Renfrow, Vernon, Labette, Summit and other soils of the 
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uplands. Surface runoff is rapid, and water intake 1s 
very slow. If this land is to be of any value for farm- 
ing, practices are needed to control water erosion and to 
improve soil structure and fertility. This land type 1s 
in the uplands in severely eroded and gullied areas that 
are not suitable for cultivation. The soil material is 
clayey. 

Long periods of cultivation and mismanagement have 
led to severe water erosion. In most areas the vegetation 
is silver bluestem and perennial three-awn. Generally, 
the stand of grasses are thin or lacking near gullies but 
are moderately good between the gullies. It is advisable 
to seed desirable native grasses and to manage for the 
purpose of maintaining good stands. Once the stand is 
established, control of grazing is required so that a mulch 
will remain to protect. the surface from further erosion. 
If water is diverted above the severely eroded areas, rills 
and gullies generally tend to stabilize. 


CAPABILITY UNIT VIc-2 

Only Eroded loamy land is in this capability unit. 
All or much of the surface layer of this land has been 
removed by water erosion, and areas have been scarred by 
deep gullies. This Jand is generally sloping around the 
heads of drainageways. 

At one time almost all of this land was cultivated. 
Severe erosion and the network of gullies now make it 
unsuited for cultivation. At great cost, some areas could 
be reclaimed and used for crops or for bermudagrass 
pasture. Because the texture of the subsoil and sub- 
stratum is loamy and raw clays and rocks are not present, 
power equipment can be used to fill the gullies. In the 
present surface layer, the content of organic matter can 
be built up by using intensive management. Because im- 
proving this land is costly, however, most farmers prefer 
to keep the small areas in pasture. If intensive methods 
are not used to reclaim this land, less intensive practices 
are needed before this land can be used for pasture. 
Practices are needed to control erosion, increase water 
intake, and improve soil structure. 

A. practical method of stabilizing the gullies is to build 
terraces that divert water from higher lying uplands. 
After the water is diverted, the gullies gradually fill and 
grass grows. By seeding desirable native grasses a stand 
can be obtained quickly. Bermudagrass has been grown 
successfully in some gullies. It is quickly established, 
and when established, it reduces erosion and provices 
some grazing. Control of grazing is necessary so that 
cover is sufficient to protect this land from further ero- 


sion. 
CAPABILITY UNIT VIe-3 


Only Loamy broken land is in this capability unit. 
This land type is in sloping to steep, broken areas of 
deep, loamy soil material. It is mainly in narrow bands 
that separate bottom lands from uplands. 

In most areas this land is well stabilized, but it is sus- 
ceptible to severe water erosion because the slopes are 
steep. The soil material is loamy and has good water- 
holding capacity. 

Use of this land is limited to range. The native vege- 
tation is principally trees and brush, but there are scat- 
tered tall grasses and native legumes. Some of the less 
sloping areas can be cleared and planted to bermuda- 
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grass pasture. To prevent erosion, good range manage- 
ment that includes control of grazing is needed. 

This land is excellent habitat for wildlife. Cover is 
excellent for quail, squirrel, and several other kinds of 
wildlife. 

CAPABILITY UNIT’ VIe-4 

Only Breaks-Alluvial land complex is in this capabil- 
ity unit. This land type is made up of small natural drain- 
ageways and their side slopes. It occurs in prairie up- 
lands. The drainageways are long and narrow, and they 
drain into local streams. Flash floods are common, The 
texture of the soil material is loamy on the bottoms of 
the drainageways and is clayey to loamy on the side 
slopes. Shallow soils and banding escarpraents make up 
the side slopes in some areas. 

On this land type, management is required that con- 
trols the rapid runoff and increases the low intake and 
storage of water. 

Nearly all of this land is in native pasture. The vege- 
tation consists of little bluestem, sideoats grama, buffalo- 
grass, blue grama, and other native grasses, and there are 
scattered elm and cottonwood trees on the small alluvial 
bottoms. A few small areas are cultivated. If the steep 
side slopes are cultivated, severe water erosion is likely. 
Range management, including control of grazing, is 
needed to reduce erosion and to maintain the vigor of 
desirable grasses. 

This land is an excellent habitat for quail and rabbits. 


CAPABILITY UNIT VIe-5 


This capability unit consists of shallow, gently slop- 
ing to strongly sloping soils underlain by beds of clay 
and shale. These soils occur in the central and western 
parts of the county on rough broken escarpments and in 
drainageways. A few outcrops of shale or clay, free of 
vegetation, occur around the rims of the escarpments. 

Strong, broken slopes, exposed beds of clay and shale, 
and susceptibility to erosion make the soils in this unit 
unsuited to cultivation. Surface runoff is rapid. Water- 
holding capacity is low, and these soils are cdroughty. 

Vegetation consists mainly of sideoats grama, little 
bluestem, and buffalograss. A few scattered pricklypears 
grow in very shallow areas. Range management, includ- 
ing control of grazing, is needed to prevent erosion. 


CAPABILITY UNIT VIs-1 


Only Sand dunes, Lincoln material, is in this capabil- 
ity unit. This land type consists of choppy sand dunes 
on the flood plains of the Arkansas and Salt Fork Arkan- 
sas Rivers. , 

These dunes are highly susceptible to wind erosion. 
Although they readily absorb water, they hold little of 
it and are droughty. Fertility is low. 

Use of this land is limited chiefly to range. Most 
areas are stabilized by plum thickets, sand bluestem, little 
bluestem, sand lovegrass, and some scattered trees. 
Range management is needed that encourages the: growth 
of plants in a protective cover to control wind erosion, 


CAPABILITY UNIT VIIs-1 


This capability unit consists of moderately deep Sum- 
mit soils and very shallow Sogn soils on limestone es- 
carpments in the eastern part of the county. The Sogn 
soils are mapped as an undifferentiated unit. and also as 
a complex with Summit soils. 
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Tn this capability unit Sogn soils, 1 to 3 percent slopes, 
are very shallow, droughty, and on uplands and the Sogn- 
Summit complex, 5 to 20 percent slopes, is on limestone 
escarpments and rocky colluvial foot slopes. The deeper 
areas of Summit soils are fertile and hold moisture well. 

The soils of this capability unit are not suitable for 
cultivation. The deeper soils are in areas too small to 
cultivate separately, and these areas are interspersed 
among areas of very shallow soils. The soils in this unit 
are used for range. The very shallow Sogn soils pro- 
duce only a small amount of forage, but the deeper Sum- 
mit soils have more moisture available for plants and are 
highly productive of native grasses. The native vegeta- 
tion consists of big bluestem, little bluestem, indiangrass, 
and switchgrass, and there are a few scattered shrubs 
along the limestone ledges. Range management that in- 
cludes control of grazing and protection from fire is 
needed to reduce erosion and to keep pastures productive. 


CAPABILITY UNIT VIIIs-1 


Only Oil-waste land is in this capability umit. The 
land type occurs in the oilfields of the county, mainly 
south of Tonkowa, northeast of Braman, and northeast 
of Washunga. The areas are generally small, but a few 
are larger than 20 acres. 

This land has been used as a disposal field for waste 
oil and salt water from oil wells and drilling operations. 
In many areas small patches are not strongly affected by 
waste oil or salt water, but the land as a whole is so 
affected that it is bare or nearly bare. In its present con- 
dition, this land has no value as cropland or grassland. 
Some of the less sloping and less severely gullied areas 
may revegetate naturally if no more waste is dumped on 
them. 


Predicted Yields * 


Table 2 shows predicted long-term, average yields for 
wheat, barley, and grain sorghum, the main creps grown 
in Kay County, and for forage sorghum, alfalfa, and 
bermudagrass. Yields are shown for two levels of man- 
agement and are predicted only for arable soils. Soils 
not generally used for crops or pasture are not listed in 
table 2. The predictions are averages for a period long 
enough to include both dry and wet years. Yields are 
considerably higher than those averages in years when 
the supply of moisture is favorable and are lower in 
years when the moisture supply is unfavorable. 

The predictions are based partly on records of fertility 
studies, crop variety tests, and rotation and tillage trials 
made by the Oklahoma Agricultural Experiment Station 
and partly on information obtained during the course of 
the soil survey by observation and by personal communi- 
cation with farmers. 

The yields shown in columns A are those that can be 
expected under common management, or management 
practiced by a substantial number of farmers in the 
county. Common management normally includes (1) 
proper seeding rates, proper dates of planting, and effi- 
cient harvesting methods; (2) sufficient control of weeds, 
insects, and plant diseases-to insure good growth of 


’Roy M. Smiru, soil scientist, Oklahoma Agricultural Experi- 
ment Station, assisted in preparing this subsection. 
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plants; (3) use of terraces and contour farming where 
needed; (4) small applications of lime and fertilizer to 
cash crops; and (5) early plowing where practical. 

The yields in columns B can be expected under im- 
proved management. Improved management includes 
the first three practices listed under common manage- 
ment plus (1) applications of the kinds and amounts of 
fertilizer and lime indicated by soil tests; (2) manage- 
ment of crop residue and methods of tillage that con- 
trol erosion, maintain desirable structure, increase the 
infiltration of water, and enhance the emergence of seed- 
lings; (3) surface drainage where needed; (4) use of 
adapted and improved varieties of crops and pasture 
plants; (5) use of cover crops or stripcropping on sandy 
soils that tend to blow; and (6) good management of 
livestock grazing winter small grains. 

If the yields for tame pasture listed in table 2 are to 
be obtained, special attention must be given to the dis- 
tribution of salt and water for uniform grazing and to 
the use of fences for deferred or rotation grazing. Also, 
the control of brush and weeds is needed. 


Management of Range * 


In Kay County much of the income from farms and 
ranches is from the sale of livestock and livestock products. 
On most of the farms and ranches cattle are the main 
livestock; only a few sheep are raised. The number of 
cattle, including calves, in the county usually ranges 
from 45,000 to 50,000. 

Most production of livestock is from native rangeland, 
though some crops and their byproducts are used for 
feed. About one-third of the farmland in the county 
is range, most of it in the eastern part. This eastern area 
is the southern limit of the Flint Hills Prairie, which 
extends across Kansas to the Nebraska line. 

In addition to producing pasture and hay for livestock, 
native rangeland supplies food and cover for wildlife. 
Also, well-managed rangeland contributes to flood 
control because much of the precipitation that falls soaks 
into the ground and does not swell the stream. 


Range sites and condition classes 


A range site consists of soils that support similar vege- 
tation and are similar in depth, texture, permeability, 
and topography. The sites differ significantly in the 
kinds of natural vegetation they now support; in the 
kinds of original, or climax, vegetation they once sup- 
ported; and in the kird of management, they need. 
KXnowing the potential of the various range sites is a part 
of good range management. Generally a range site made 
up of deep soils that hold moisture well is a favorable 

lace for growing the taller, more productive grasses. 
Buch sites can carry more livestock than the shallow and 
droughty sites. Sandy lands require more intense man- 
agement than the heavy clay soils. 

On range sites, the original, or climax, vegetation is 
considered the most productive combination of plants 
that will maintain itself under natural range conditions. 
Continuous excessive grazing alters this original plant 
cover and lowers productivity. The livestock seek out 


‘By Hartanp EB. Drerz, range conservationist, Soil Conserva- 
tion Service. 
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TABLE 2.—Predicted average yields per acre of principal crops under dryland farming 


[Yields in columns A are those obtained over a period of years under common management; yields in columns B are those to be expected 
under improved management. Absence of yield figure indicates that the soil is not suited to the crop specified or that the crop is not 


commonly grown] 


Wheat 
Soil 

A/]B 

Bu. | Bu 
Bethany silt loam, 0 to 1 percent slopes. _____-.._-.-------.---- 20 | 32 
Brewer silty clay loam____..-__-...----...--------------- eee 20 | 382 
Carr fine sandy loam__...---------------.-..--.-------------- 20 | 28 
Carwile-Pratt complex, undulating.-..--.--.------------------- 14 | 20 
Dale. clay-loam.:2 202 sue, S228 te See See es ee 22 | 35 
Dale'silt loam.22sess5u- Vets ete owed vote wen soun se eeucce = 22 | 35 
Dougherty-Eufaula complex, 0 to 3 percent slopes-__._-.-.------ 10 | 18 
Dougherty-Eufaula complex, 3 to 8 percent slopes...-.-.---.---- 8 | 13 
Humbarger loam. ___.._.-.---------------------------------- 22 | 32 
Kaw silty clay loam__..._--.-----------~--------------------- 24 | 35 
Kaw’ silt: l0am.o.c-. <2 leno cece pce eee cee cedeciee tees 24 | 35 
Kirkland silt loam, 1 to 3 percent slopes______._----_------_..-- 16 | 24 
Kirkland-Renfrow complex, 2 to 5 percent slopes, eroded__--_--_- 12) 18 
Labette clay loam, 5 to 8 percent slopes......-...-.-----.-.-_-- 12 | 20 
Labette-Slickspots complex, 3 to 5 oe slopes, eroded___-._._- 10 | 16 
Lela-clay ou 2420. ciuatee cane ened ewe that cue eee cou es 16 | 24 
Lela-Slickspots complex___...-.------------------------------ 14 | 20 
Lincolnssoilss se. 2cee se oe at et he a ee ie oe ane eee 
Mean silt loam sec s2le 5 Socce ence Se tect eee le oben we 22 | 35 
MelLain silty clay loam__--_____-..--------------------------- 20 | 30 
Maer Clo yiwessS 220 = AY eek So oe oe alah San Ma ik nee 16 | 24 
Newtonia silt loam, 0 to 1 percent slopes...-._--.---------.-.-- 20 | 32 
Newtonia silt loam, 1 to 3 percent slopes.__--._..-------------- 18 | 28 
Newtonia silt loam, 3 to 5 percent slopes__._._2_...-.-.-.-_-..- 16 | 24 
Newtonia clay loam, 3 to 5 percent slopes, eroded___._.-_------__ 14 | 22 
Norge loam, 0 to 1 percent slopes__._.--------------------.---- 20 | 32 
Norge loam, 1 to 3 percent slopes___...------...------.-------. 18 | 28 
Norge loam, 3 to 5 percent slopes.__-_----------.--------------- 16 | 24 
Norge loam, 3 to 5 percent slopes, eroded.._.--.--.------------- 14 | 22 
Norge loam, 5 to 8 percent slopes_.-.-------------------------- 12 | 20 
Norge loam, 5 to 8 percent slopes, eroded___---...-.....-------- 9 | 16 
Norge-Albion complex, 3 to 5 percent slopes__-.-__.-.---.-------- 13 | 20 
Port soils, frequently flooded______-_-_--.----------.-----.------ Seen ees 
Port'silt: loans... eset oi oe eS eee cee aesck oetece ee 22 | 35 
Pratt loamy fine sand, hummocky___--.-------.--.-.---------- 10 | 14 
Reinach loam, 0 to 1 percent slopes.-.-------.--.--~----------- 20 | 32 
Reinach loam, 3 to 8 percent slopes__--.-.-..----.-.----------- 12 | ‘18 
Renfrow-Kirkland silt loams, 3 to 5 percent slopes.__..-_-.-.---- 12 | 18 
Shellabarger fine sandy loam, 1 to 3 percent slopes..___....._..-- 16 | 25 
Shellabarger fine sandy loam, 3 to 5 percent slopes____._____.____ 13 | 20 
Shellabarger fine sandy loam, 5 to 8 percent slopes.________2___-- 11 | 17 
Summit silty clay loam, 1 to 3 percent slopes__...-._-._.---_.--- 20 | 28 
Summit silty clay loam, 8 to 5 percent slopes.._......_......._--- 16 | 23 
Summit silty clay, 3 to 5 percent slopes, eroded._._._______-_---- 14 | 20 
Tabler silt loam, 0 to 1 percent slopes. ..-_.--------------------- 17 | 26 
Vanoss silt loam, 0 to 1 percent slopes_._....-.-.--___--.------- 22 | 34 
Vanoss silt loam, 1 to 3 percent slopes________-----..--_----_--- 20 | 30 
Vanoss silt loam, 3 to 5 percent slopes____----_----...---------- 16 | 25 
Vanoss silt loam, 5 to 8 percent slopes_..._---------------------- 12 | 20 
Vernon clay loam, 3 to 5 percent slopes_____.-.-.---....-.-_---. 10 | 15 
Waurika silt loam_....-_-_---------_- uo -.---eeeeeeeee 15 | 22 
Yahola fine sandy loam__.__------.._--- te ngets Rw oe Me Lae Aes 20 | 28 
Yahola loamy fine sand_______-___--_....------------_-- eee 10 | 16 


! Multiply number of tons by 3 for approximate green weight. 


Barley 
A {|B 
Bu. | Bu. 
32 | 45 
32 | 45 
30 | 40 
18 | 28 
35 | 50 
35 | 50 
16 | 25 
12 | 20 
35 | 45 
35 | 45 
35 | 45 
22 | 35 
20 | 30 
20 | 30 
17 | 25 
26 | 36 
20 | 30 
35 | 50 
32 | 45 
26 | 36 
32 | 45 
30 | 42 
24 | 36 
22 | 30 
30 | 45 
28 | 42 
24 | 36 
22 | 30 
20 | 30 
16 | 24 
20 | 25 
35 | 45 
15 | 20 
32 | 45 
18 | 25 
20 | 30 
22 | 35 
20 | 30 
17 | 25 
28 | 40 
24 | 34 
20 | 26 
25 | 35 
35 | 50 
30 | 44 
24 | 36 
20 | 30 
18 | 25 
20 | 32 
30 | 40 
15 | 25 


Forage 
Grain | sorghum ! Alfalfa 
sorghum} (oven dry 
weight) 
Aj; B A B A B 
Bu. | Bu. | Tons | Tons | Tons | Tons 
385 |} 50,25)35)1.8 | 2.8 
40 | 55) 30)/40)25/3.5 
32} 45}28/35/25 43.2 
22 | 385 | 15 | 25 |--___fe_- 
40 | 55;.30/42)/25] 4.0 
40; 55/30/45 )/25)40 
19 | 83) 1.8) 28 J_v_e lle. 
14 / 26) 1.5 | 2.5 J-L___j- eee 
38 1 50130/40/28)]3.5 
40} 55}30145/30]40 
40 | 55|/30/45)/30]/40 
20 | 385 | L5 | 25 |-----|-e ee 
28 | 38 | 2.5 | 3.5 | 1.5 | 2.5 
22 | 30 | 2.0 | 2.5 j22--|----- 
40 | 55 | 3.0] 4.2 | 2.5 | 4.0 
32,45 | 3.0 | 4.0] 2.5 | 3.5 
28 | 38 | 2.5 |) 3.5] 1.5 | 2.5 
36 | 52 | 3.0 |, 4.2} 2.0 | 3.2 
32 | 44; 2.5 | 8.5 | 1.5 | 2.8 / 
22 | 34 | 2.0 | 2.8 |----_|----- 
wee eeco| eR 28) lew 
35 | 50 | 2.8 | 4.2 |] 2.0 | 3.2 
32 | 44 | 2.5 | 3.5 | 1.5 | 2.8 
23 + 36 | 2.0 | 2.8 |_----|----- 
See te 8 bebe Oil Web ec £28 be ae 
18 | 30) 15 2.2 joe eee, 
40 | 55 | 3.0) 4.5 | 3.0] 4.0 
15 | 26] 1.5 | 2.5 |-_-__|-_--- 
35 | 50 | 3.0) 4.2] 2.5 | 3.5 
20 |} 380) 1.7 | 2.5 |. /i_-- 
28 | 40/22/32) 15/25 
25 | 35) 15 4} 2.5 J fee 
18} 28) 1.4] 2.2 | tLe 
28 | 88} 25)382)17)/25 
22 | 32} 2.0) 2.5 |__-__|--_-- 
25 | 85°} 2.2 | 3.0 |.___-|--_-- 
40 |55),30)45)22/ 3.5 
35.} 47 | 2.8 | 3.8); 20] 3.0 
25 | 36 | 2.2 | 2.8 |---_|----- 
22 | 32 | 20] 3.0 |-__--|.---- 
82/45 ]/28/3.5)25) 3.2 
20) 28} 22) 2.8 |. jee 


Bermuda- 
grass 
A B 
Animal-| Animal- 
unit- unite 
months 2 | months 2 
4.4 6. 
5.5 7.0 
4.5 7.5 
5.5 9.0 
5.5 9.0 
4,0 6. 0 
3.0 4.5 
5. 5 9.0 
5. 5 9. 0 
5.5 9. 0 
2. 4 4,0 
2.4 4.0 
2.0 3.0 
3.2 4.5 
5.5 9.0 
5.0 8.0 
3.6 5,2 
4.5 7.0 
4,2 6.8 
3.8 6.2 
2.5 5.0 
4.5 7.0 
4,2 6.8 
3.8 6.2 
2.5 5.0 
2.5 5.2 
2.0 4.0 
3.0 5.0 
4.5 8.0 
5.5 9.0 
5.5 8.0 
4.8 6.5 
1:4 3.0 
4.5 7.6 
3.5 6.5 
3.0 5.5 
4,2 6.8 
3. 8 6. 2 
2.0 3.5 
5.5 8.0 
5.0 7.5 
4,5 7.0 
3.5 6.0 
4.5 7.5 
3.5 6.5 


2 An animal-unit-month is the number of months that 1 acre will provide grazing for 1 animal, or 1,000 pounds of live weight; or it 
acre of Port soils, frequently flooded, in a pasture of bermuda- 
grass under improved management will provide grazing for 4 animals for 2 months and is rated 8 animal-unit-months. 


is the number of months times the number of animal units. For example, 1 
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the more palatable and nutritious grasses, and under 
heavy grazing, these choice plants, or decreasers, are 
weakened and. gradually eliminated. They are replaced 
by less palatable plants, or increasers. If heavy grazing 
continues, even these increaser plants are weakened and 
the site is eventually occupied by less desirable grasses 
and weeds, which are called invaders. 

The downward trend in range vegetation is generally 
systematic under heavy grazing and can be expressed 
as range condition. Four classes of range condition are 
recognized, excellent, good, fair, and poor. On range 
in excellent condition 76 to 100 percent of the plant cover 
consists of the original vegetation. Range in good condi- 
tion has a plant cover such that 51 to 75 percent of the 
vegetation is that originally on the site. On range in 
fair condition, 26 to 50 percent of the vegetation is that 
originally on the site; and on range in poor condition, 25 
percent or less of the original, or climax, vegetation re- 
mains. If range is in poor condition, the bulk of the 
vegetation is made up of weak increasers and invaders. 


Descriptions of range sites 


The soils of Kay County have been grouped into range 
sites according to their ability to produce similar kinds 
and amounts of climax vegetation. The description of 
each range site gives the more important characteristics 
of the soils and the names of the principal plants, To 
find the names of the soils in any given unit, refer to the 
“Guide to Mapping Units” at the back of this soil survey. 


ALKALI BOTTOM-LAND RANGE SITE 

Only the slickspots in Lela-Slickspots complex is in this 
range site. The site is on level to slightly depressional 
bottom lands, where it occurs with the Heavy Bottom- 
land range site. Slickspots have a heavy clay subsoil 
that contains much alkali. Surface drainage is generally 
somewhat poor. 

The decreasers on this site include switchgrass, knot- 
root bristlegrass, western wheatgrass, vine-mesquite, and 
-wildrye. The inereasers are blue grama, buffalograss, 
windmillgrass, alkali sacaton, inland saligrass, and prick- 
lypear. Annuals invade this site as the condition of the 
range worsens. 

Where this site is in excellent condition, the average 
annual yield of air-dry herbage is 4,000 pounds per acre 
in years of favorable moisture and 1,000 pounds in years 
of unfavorable moisture. 


CLAYPAN PRAIRIE RANGE SITE 


This range site occurs throughout the western two- 
thirds of the county. It consists of level to gently slop- 
ing upland soils. These soils have a heavy clayey sub- 
soil that absorbs water slowly and restricts the growth 
of roots. If rainfall is below average, these soils are 
droughty. 

The original vegetation on this site consisted mainly 
of big bluestem, little bluestem, switchgrass, and in- 
diangrass. Overgrazing, especially during prolonged 
droughts, has rapidly depleted the climax vegetation. 
The tall grasses have been replaced by meadow drop- 
seed, blue grama, sideoats grama, buffalograss, (fig. 18) 
and other less productive grasses. Blue grama, buffalo- 
grass, and dotted gayfeather are dominant in depressions 
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that are scattered in a few areas throughout this site but 
are generally in Tabler silt loam, 0 to 1 percent slopes, 
and Waurika silt loam. 

Where this site is in excellent condition, the average 
annual yield of air-dry herbage is 4,500 pounds per acre 
in years of favorable moisture and 2,000 pounds per 
acre in years of unfavorable moisture. 


DEEP SAND RANGE SITE 


Most of this range site is along the Salt Fork Arkansas 
River. The soils are deep sands that absorb water ra- 
pidly but hold only a fair amount available for plants. 

This site is moderately productive where the forage 
consists of deep-rooted climax grasses, such as sand blue- 
stem, indiangrass, switchgrass, little bluestem, and sand 
lovegrass. By continued overgrazing, the production of 
forage is sharply reduced because there is an increase in 
shorter, shallow-rooted grasses. Important increasers on 
this site are blue grama, Texas bluegrass, prairie sage- 
wort, and sand plum. The common invaders are sand 
dropseed, mat sandbur, and red lovegrass. 

Where this site is in excellent condition, the average 
annual yield of air-dry herbage is 5,000 pounds per acre 
in years of favorable moisture and 2,000 pounds per 
acre in years of unfavorable moisture. 


DEEP SAND SAVANNAH RANGE SITE 


This range site occurs along the Arkansas River in the 
southeastern part of the county. It consists of deep sand 
that, absorbs water so rapidly that little runs off. The 
subsoil holds only a fair amount of moisture available 
for plants. 

The climax vegetation on this site is of the savannah 
type and consists of productive grasses in the understory 
of open stands of oak trees. Big bluestem, little blue- 
stem, indiangrass, switchgrass, and sand lovegrass are 
the principal decreasers. Grasses that increase under 
heavy grazing are purpletop, Scribner panicum, and blue 
grama. Under continued heavy grazing and after uncon- 
trolled fires, blackjack and post oaks gradually increase 
and only a sparse stand of grass remains. Weedy in- 
vaders include mat sandbur, sand dropseed, annual three- 
awn, and ragweed. 

Where this site is in excellent condition, the average 
annual yield of air-dry herbage is 4,000 pounds per acre 
in years of favorable moisture and 1,800 pounds per acre 
in years of unfavorable moisture. 


DUNE RANGE SITE 

Only Sand dunes, Lincoln material, is in this range 
site, which occurs mainly along the Salt Fork Arkansas 
River in the southern part of the county. The dunes con- 
sist of deep sand that absorbs water readily but holds little 
available for plants. 

The principal decreasers ‘on this site are sand bluestem, 
little bluestem, switchgrass, indiangrass, and sand_love- 
grass. Where these deep-rooted grasses are grazed out, 
production is sharply reduced. There is an increase of 
sand plum and of less productive forage plants, such as 
Texas bluegrass, tall dropseed, sand dropseed, and prai- 
rie sagewort. Plants that commonly invade the site are 
mat sandbur, red lovegrass, and common witchgrass. 
Careful management of grazing is needed to prevent 
wind erosion, including blowouts (fig. 19). 
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Figure 18.—Kirkland silt loam, 1 to 3 percent slopes, in Claypan Prairie range site in poor condition. 
Cattle graze this site until pastures consisting of wheat and sudangrass are available. 


buffalograss and annual three-awn. 


Where the site is in excellent condition, the average 
annual yield of air-dry herbage is 3,200 pounds per acre 
in years of favorable moisture and 1,200 pounds per acre 
in years of unfavorable moisture. 


ERODED CLAY RANGE SITE 


Only Eroded clayey land is in this range site. This 
is land that was formerly cultivated, but cultivation has 
been abandoned because water erosion has been severe. 
Much of the surface layer has been removed, and gullies 
are common. 

Originally big bluestem, switchgrass, indiangrass, and 
other tall grasses grew on this site, but less productive 
grasses came in after cultivation was abandoned. The 
main grasses now on this site are silver bluestem, 
meadow dropseed, windmillerass, and annual three-awn. 
In many areas the seeding of adapted native grasses is 
needed so that further erosion is controlled 

Where this site is in excellent condition, the average 
annual yield of air-dry herbage is 1,000 pounds per acre 
in years of favorable moisture and 400 pounds per acre 
in years of unfavorable moisture. 


SOIL SURVEY 
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The vegetation is mainly 


HEAVY BOTTOM-LAND RANGE SITE 

This range site occurs mainly on wide level bottom 
lands (fig. 20) along the Chikaskia River and Birds Nest 
Creek. It consists of deep clays and silty clay loams that 
absorb water slowly. Production is high during years of 
abundant rainfall, but it drops sharply during periods of 
drought. 

The dominant climax grasses on this site are big blue- 
stem, switchgrass, prairie cordgrass, indiangrass, east- 
ern gramagrass, Canada wildrye, and little bluestem. The 
principal increasers are tall dropseed, knotroot. bristle- 
grass, western wheatgrass, vine-mesquite, and sideoats 
grama. Plants that invade the site are silver bluestem, 
windmillgrass, buffalograss, ironweed, and ragweed. The 
common woody plants are elm, hackberry, walnut, pecan, 
and coralberry. These plants increase abundantly in 
areas that are overgrazed. 

Where this site is in excellent condition, the average 
annual yield of air-dry herbage is 6,000 pounds per acre 
in years of favorable moisture and 3,500 pounds per acre 
in years of unfavorable moisture. 
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LOAMY BOTTOM-LAND RANGE SITE 


This range site occurs on level to sloping bottom lands 
along the rivers and other large streams in the county. 
The site consists of deep loamy soils that have a high 
capacity for storing moisture and plenty of room for the 
growth of roots. It is the most productive range site 
in the county. 

Where the range is in excellent condition, tall and 
midgrasses that grow in warm seasons are dominant on 
this site. Among these grasses are big bluestem, eastern 
grama, indiangrass, Florida paspalum, little bluestem, 
and switchgrass. Overgrazing causes an increase in tall 
dropseed, purpletop, western wheatgrass, and knot:oot 
bristlegrass, as well as an increasé in woody plants. The 
common invaders include ironweed, ragweed, silver blue- 
stem, and buffalograss. 

The trees on this site, mainly woody elm, cottonwood, 
oak, and pecan, grow naturally along streambanks. Un- 
der the canopy of these trees are Canada wildrye, Vir- 
ginia wildryes, and other shade-tolerant, cool-senson 
grasses, 

Where this site is in excellent condition, the average 
annual yield of air-dry herbage is 8,500 pounds per acre 
in years of favorable moisture and 4,500 pounds per acre 
in years of unfavorable moisture. 


Figure 20.—In background, Lela clay in the Heavy Bottom-land 
range site in excellent condition. The Alkali Bottom-land range 
site is in foreground. 


Figure 19.—Dune range site in background and Sandy Bottom-land range site in foreground. The light-colored, blowout spots are the 
result of overgrazing by livesteck. A mixture of native grasses is to be drilled into the noncompetitive cover crop on Yahola loamy 
: fine sand in foreground. 
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LOAMY PRAIRIE RANGE SITE 


This range site consists of moderately deep or deep 
soils on nearly level to steep uplands. These soils are 
generally fertile and productive. They have a permeable 
subsoil that allows moisture to penetrate readily and that 
provides ample room for roots to grow. 

Big bluestem, little bluestem, indiangrass, switchgrass, 
and other tall productive grasses are dominant where 
this range site is in excellent condition (fig. 21.) If the 
site 1s overgrazed, these decreasers are replaced by tall 
dropseed, Scribner panicum, siceoats grama, blue grama, 
and other less productive grasses. Weeds that commonly 
invade heavily grazed areas are western ragweed, broom- 
weed, ironweed, old field three-awn, and coralberry. 

Where this site is in excellent condition, the average 
annual yield of air-dry herbage is 6,000 pounds per acre 
in years of favorable moisture and 3,000 pounds per acre 
in years of unfavorable moisture. 


RED CLAY PRAIRIE RANGE SITE 


This range site consists of gently sloping to strongly 
sloping, shallow clays to clay loams that are underlain 
by interbedded -shale. The shale is exposed in many 
areas on the steeper slopes. 

The dominant decreaser on this site is little bluestem, 
but big bluestem, indiangrass, and switchgrass occur in 
small amounts. As condition of the range declines, side- 
oats grama, blue grama, hairy grama, and buffalograss 


increase. Continuous close grazing reduces plant cover 
and increases erosion. 

Where this site is in excellent condition, the average 
annual yield of air-dry herbage is 8,000 pounds per acre 
in years of favorable moisture and 1,200 pounds per acre 
in years of unfavorable moisture. 


SANDY BOTTOM-LAND RANGE SITE 


This range site consists of deep sands on level to nearly 
level bottom lands (fig. 22) along the Arkansas and Salt 
Fork Arkansas Rivers. These soils are subject to floods 
during which coarse to fine sands are occasionally depos- 
ited. In many places deep-rooted plants are subirri- 
gated at a depth ranging from 4 to 8 feet. 

The dominant decreasers in the climax vegetation are 
sand bluestem, indiangrass, switchgrass, prairie cord- 
grass, little bluestem, and Canada wildrye. Open stands 
of willow, cottonwood, hackberry, and elm also are 
common, 

Stands of timber thicken in overgrazed areas, and 
purpletop, tall dropseed, blue grama, and sideoats grama 
increase in amount. Where flooding and siltation are 


frequent, johnsongrass is a persistent invader. 

Where this site is in excellent condition, the average 
annual yield of air-dry herbage is 5,500 pounds per acre 
in years of favorable moisture and 3,000 pounds per acre 
in years of unfavorable moisture. 


Figure 21—Vanoss silt loam, 1 to 3 percent slopes, in the Loamy Prairie range site in excellent condition. 
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Figure 22.—Yahola loamy fine sand in the Sandy Bottom-land 
range site in excellent condition. Because of the water table, deep- 
rooted grasses grow well. 


SANDY PRAIRIE RANGE SITE 

In this range site are nearly level to sloping soils on 
uplands. These soils have a loamy surface layer that, 
takes in water well and a sandy clay loam to clay sub- 
soil that stores a large amount of moisture. This site is 
productive when it is in good or excellent condition. 
Much of the climax vegetation consists of tall grasses, 
mainly big bluestem, indiangrass, switchgrass, and little 
bluestem. The principal increasers are tall dropseed, 
blue grama, and sand paspalum. Common invaders when 
the site is in poor condition are sand dropseed, mat sand- 
bur, and western ragweed. In the eastern part of the 
county, 1 few oak trees dot this site, and they increase 
in number if range management is poor. 

Where this site is in excellent condition, the average 
annual yield of air-dry herbage is 5,000 pounds per acre 
in years of favorable moisture and 2,500 pounds per acre 
in years of unfavorable moisture. 


; SLICKSPOT RANGE SITE 

Only Slickspots in the mapping unit Labette- 
Slickspots complex, 8 to 5 percent slopes, eroded, is in 
this range site. The site occupies gently sloping uplands. 
At a depth of 2 to 4 inches is a blocky clay layer that 
generally contains some alkali. This layer retards pro- 
ductivity by restricting the penetration of roots and 
water. 

In the northeastern part of the county, this range site 
commonly occurs with the Loamy Prairie range site. 

If this site is in excellent condition, short grasses, 
mainly blue grama, are dominant in the vegetation, and 
there are small scattered amounts of switchgrass, little 
bluestem, big bluestem, and tall dropseed. If the site is 
in poor condition, the invaders are fall witchgrass, old 
field three-awn, western ragweed, pricklypear, and other 
plants. 
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Where this site is in excellent condition, the average 
annual yield of air-dry herbage is 1,000 pounds per acre 
in years of favorable moisture and 500 pounds per acre 
in years of unfavorable moisture. 


VERY SHALLOW RANGE SITE 


This range site consists of very shallow soils on nearly 
level ridges or steep breaks in the eastern part of the 
county. In most places limestone bedrock is at a depth 
of 10 inches or less, and the space for moisture storage 
and root growth is limited. 

Short grasses are dominant on this site. These grasses 
are mainly blue grama, hairy grama, and sideoats grama, 
and there is a small amount of little bluestem. Overgraz- 
ing results in an increase in buffalograss, tumble wind- 
millegrass, silver bluestem, and various annual plants. 

In a few places, deep crevices or pockets in the lime- 
stone bedrock contain soil material that supports the 
taller grasses that are generally on the Loamy Prairie 
range site. These grasses are mainly big bluestem, indi- 
angrass, switchgrass, and little bluestem. 

Where this site is in excellent condition, the average 
annual yield of air-dry herbage is 2,000 pounds per acre 
in years of favorable moisture and 500 pounds per acre 
in years of unfavorable moisture, 


Management of Woodland for Windbreaks 
and Post Lots ° 


The native woodland in Kay County is on bottom 
lands along the Arkansas, Salt Fork Arkansas, and Chi- 
kaskia Rivers and numerous smaller streams. Cotton- 
wood and willow are the most common trees on the sandy 
river bottoms, and elm, hackberry, red oak, ash, walnut, 
and pecan grow along streams in the higher areas. 
Blackjack and post oaks grow along the Arkansas River 
in areas of Dougherty-Eufaula complex that have not 
been cleared for crops or improved for range. The main 
trees used commercially are black walnut and pecan. 

The soils of Kay County that are suitable for wind- 
breaks, post lots, and woodland have been placed in four 
woodland suitability groups, as shown in the “Guide to 
Mapping Units” at the back of this soil survey. Follow- 
ing are the descriptions of the four groups. For the soils 
of each group, the rating of suitability is based on the 
height, vigor, and condition of the trees at 20 years of 
a @ . 
aoe WOODLAND SUITABILITY GROUP 1 

This woodland suitability group consists of deep, 
nearly level to very gently sloping soils on bottom Jands 
and uplands. These soils are well drained, have a high 
capacity for storing moisture, and have slow to medium 
runoff, 

The soils of this group are good to excellent for grow- 
ing trees in farmstead windbreaks and post. lots. 

Tall trees suitable for windbreaks are Siberian elm, 
cottonwood, and sycamore, Elm grows best in the loams 
and fine sandy loams and may reach a height of 75 feet 
in 20 years. Cottonwood and sycamore are more suited 
to the moderately coarse textured soils. In 20 years or 
less, the cottonwoods may reach a height of 85 to 90 feet 
but the sycamores seldom grow higher than 75 feet. 


*° HERBERT R. WELLS, woodland conservationist, assisted in the 
preparation of this subsection. 
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Russian mulberry can be used as a tree of intermediate 
height or, where the tall trees are cottonwood and syca- 
more, as the understory. If closely spaced, 4 feet in the 
row, Russian mulberry makes an excellent shrub. 

The evergreens Austrian pine, ponderosa pine, eastern 
redcedar, and some strains of the seedling (nongrafted) 
form of Chinese arborvitae are suitable as tall trees in 
farmstead windbreaks. These evergreens are also suit- 
able in a field windbreak if they are used in a shrub row 
and other trees are used as tall trees. Austrian and pon- 
derosa pines generally are not more than 25 to 35 feet 
high at the age of 20 years. Redcedar and arborvitae 
reach 80 to 35 feet in a 20-year period. 

Common species suitable for posts that do well on 
these soils are black locust, catalpa, and Osage-orange. 
Osage-orange is the best suited of the three on_the 
heavier soils of this group, such as Brewer and McLain 
silty clay loams. All three of these species average at 
least a six-post tree in 20 years, but they give a higher 
return if they are selectively cut when 8 to 12 years of 
age, and if the sprouts are then managed for sustained 


yields. 
WOODLAND SUITABILITY GROUP 2 


This woodland suitability group consists of deep, nearly 
level to steep, medium-textured and coarse-textured soils 
on bottom lands and uplands. These soils are somewhat 
poorly drained to excessively drained. 

The soils of this group are generally fair to good for 
windbreaks and post lots. The exceptions are Breaks- 
Alluvial land complex, Broken alluvial land, and Loamy 
broken land, and the Lincoln, Port, Reinach, and Yahola 
soils. These alluvial and upland soils occur mainly in 
odd areas that are suitable for post lots but are not in 
positions where windbreaks are needed. 

The soils of this group differ from those of group 1 
mainly in having less desirable moisture relationships in 
the subsoil. Suitable tall trees are Siberian elm, cotton- 
wood, and sycamore. In the first 20 years, these tall 
trees average 10 to 20 feet less growth than on the soils 
of group 1. Trees of intermediate height, such as Rus- 
sian mulberry, ponderosa pine, and eastern redcedar, 
make 5 to 10 percent less growth in 20 years than they 
do cn the soils of group 1. Essentially the same is true 
for black locust, catalpa, and Osage-orange, the species 
grown for posts. 


WOODLAND SUITABILITY GROUP 3 

This woodland suitability group consists of shallow 
and deep soils that are slightly depressional to sloping. 
These soils are medium textured to fine textured and 
range from permeable to very slowly permeable. Sur- 
face runoff is slight to excessive. 

These soils have limitations that make them generally 
unsuitable as sites for field windbreaks or post-lot plant- 
ings. Vernon clay loam, 3 to 5 percent slopes, is gen- 
erally too shallow over compact clay for trees, The 
Kirkland, Renfrow, Summit, and Tabler soils are deep 
but have a clayey subsoil and a slow rate of moisture 
replenishment. Excessive runoff limits the use of La- 
bette, Norge, Shellabarger, and Vanoss soils that have 
slopes of 5 to 8 percent. Erosion is the main limitation 
of other soils in this group. Farmstead windbreaks (fig. 
93) are practical where no great height is needed and 
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where the trees can be watered from the farm supply 
during droughty periods. 

Siberian elm is the best adapted tall tree for these soils. 
In the first 20 years, this elm seldom exceeds 40 to 45 
feet in height, but it grows rapidly during the first sev- 
eral years and provides early protection to farmsteads. 
Russian mulberry also grows quite rapidly in early life, 
but it averages only 30 to 35 feet high in 20 years, 

Eastern redcedar and: Chinese arborvitae are also suit- 
able for these soils. After 20 years they are the most 
valuable trees in a windbreak because their forage is 
evergreen and they are long lived. Their early rate of 
growth is slow, however, for they average only 20 to 25 
feet in the first 20 years. Austrian and ponderosa pines 
are also adapted but are even slower in reaching an effec- 
tive height. 

WOODLAND SUITABILITY GROUP 4 

The soils in this woodland suitability group range 
from shallow to deep, from nearly level to steep, and 
from medium acid to moderately saline. They range 
from noneroded to severely eroded. These soils occur on 
both bottom lands and uplands. 

These soils are not suitable for tree plantings or for 
woodlands. Miscellaneous adverse characteristics limit 
the survival and growth of trees. The soils are unsuit- 
able, mainly because they are saline, eroded, and shallow. 


Wildlife and Fish‘ 


The wildlife habitats in Kay County occur generally 
in those areas that are not intensively cultivated. The 
main areas are in the prairie uplands east of Newkirk; 
on the timbered, narrow bottom lands along streams and 
drainageways; and in small areas of timbered uplands 
along the Arkansas River. 

The important species of wildlife in Kay County are 
bobwhite quail, mourning dove, waterfowl, fox squirrel, 
cottontail rabbit, jackrabbit, raccoon, fox, mink, opos- 
sum, skunk, muskrat, and coyote. Wild turkey and deer 
have been stocked in the county, and indications are that 
the stocking has been successful. Pheasant also have 
been stocked in the county, but only small numbers of 
these birds survive. They are in the central and western 
parts of the county. Greater prairie chicken in fair 
numbers inhabit the grassland areas in the eastern part 
of the county. Many kinds of songbirds occur through- 
out the county. The main predators are fox, coyote, and 
bobcat. Predatory birds are hawks and owls. 

A. convenient way to discuss areas of the county as 
wildlife habitat is by soil associations. The soil associ- 
ations in the county are described in the section “General 
Soil Map.” 

The Kaw-Brewer-Reinach-Lela (1) and the Yahola- 
Lincoln (2) soil associations consist mainly of alluvial 
soils along the major streams that cross the county from 
north to south. ‘These associations make up about 22 
percent of the county. They consist of nearly level, fer- 
tile soils that are well suited to many kinds of crops and 
are intensively cultivated in large areas. Most of the 
acreage is cultivated, and only a small part remains in 
trees or grass and is suitable as wildlife habitat. The 
acreage in trees or grass is generally in rough areas along 
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Figure 23.—A well-planned windbreak on Tabler silt loam, 0 to 1 percent slopes, in woodland suitability group 3. 


streams or in other places not switable for cultivated 
crops. In these areas the woody plants that provide 
food and cover for wildlife are oak, hackberry, cotton- 
wood, mulberry, elm, soapberry, pecan, walnut, and 
many kinds of shrubs and vines, such as sumac, plum, 
and greenbriers. Grasses important as wildlife food and 
cover are bluestem, switchgrass, indiangrass, johnson- 
grass, and various annuals, Several kinds of native leg- 
umes and forbs also supply food and cover. 

Although the areas suitable as wildlife habitat are not 
large, they provide desirable food at the edge of wooded 
areas, and the food is eaten by fox squirrels, deer, cotton- 
tail rabbits, quail, turkeys, and songbirds. The sandy 
Lincoln soils and Broken alluvial land are particularly 
valuable for wildlife because they are not suitable for 
cultivation, and they support many kinds of plants suit- 
able for food and cover. 

The Kirkland-Tabler-Bethany association (8) makes 
up 88 percent of the county and consists of soils that are 
intensively cultivated to small grains and sorghum. 
Most of this association is cultivated, and only the small 
areas of grass and woody plants along streams and 
drainageways are suitable habitat for wildlife. The 
areas are imhabited by quail, rabbits, and squirrels. 
paige numbers of jackrabbits frequent the cultivated 

elds. 

The Shellabarger-Dougherty-Eufaula association (4) 
occupies only about 2 percent of the county, but it lies 
next to wooded bottom land that is good habitat for 
wildlife. The association consists of deep, permeable 


soils that provide a good supply of food for the wildlife 
living in the wooded bottom land. Among the plants 
that. furnish food for wildlife are blackjack oak, cotton- 
wood, elm, soapberry, walnut, pecan, plum, mulberry, 
one many annual and perennial legumes, grasses, and 
forbs. 

The Norge-Vanoss association (5) consists of loamy 
soils of the prairie that are well suited to cultivated 
crops, mainly small grains and sorghum. The associ- 
ation makes up about 13 percent of the county. Most of 
the acreage is intensively cultivated, and little habitat 
suitable for wildlife remains. Some species of waterfowl 
eat the waste grain in the sorghum fields and the green 
forage in the wheatfields. Some areas along small 
wooded streams and drainageways in the uplands are 
suitable for squirrels, rabbits, quail, and other small 
game. 

The Owens-Vernon soil association (6) consists of 
shallow, generally infertile soils of the uplands that make 
up only about 2 percent of the county. These soils pro- 
vide only a few small wildlife areas, and these are fre- 
quented by upland game, mainly quail, jackrabbits, and 
cottontail rabbits. These areas are poor as wildlife habi- 
tat. because the native vegetation 1s mainly weeds and 
only a few cultivated areas are nearby. 

The Newtonia-Summit-Sogn soil association (7) con- 
sists of deep and shallow soils that occupy uplands in the 
eastern third of the county. The association makes up 
about 9 percent of the county. A little more than half 
of the acreage is cultivated to alfalfa, small grains, and 
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sorghum. The cultivated fields are not large, and on 

nearly every farm, there are some grassland and some 

wooded areas along creeks and in ravines. These areas 
rovide fair to good habitat for deer, turkeys, quail, rab- 
its, greater prairie chickens, and songbirds. 

The Sogn-Summit-Labette soil association (8) makes 
up about 14 percent of the county and lies along the east- 
ern boundary. It consists of shallow and deep, rolling 
soils underlain by limestone. About 10 percent of the 
association is cultivated to small grains, sorghum, and 
alfalfa, and much of the rest is in tall grasses of good 
quality. The association is dissected by numerous ra- 
vines and drainageways, in which many woody and 
shrubby plants grow. Habitat is good for deer, quail, 
turkeys, squirrels, rabbits, furbearers, and songbirds. 
Greater: prairie chickens frequent the well-managed 
range, the wooded ravines, and the adjacent cropland. 

Many farm ponds have been built in the county to 
furnish water for livestock, but the ponds built in inten- 
sively cultivated areas produce only a small amount of 
fish. Runoff is mainly from cropland, and the water in 
the ponds is turbid most of the time. Channel catfish 
is the most suitable species in these turbid ponds, Ponds 
built in alluvial soil and soils derived from limestone are 
clean most of the time if their water is runoff from a 
protected watershed. These ponds can be successfully 
stocked with bass, bluegill, and channel catfish. If ponds 
are built in sandy alluvial soils, care is needed to insure 
that the soils are impermeable enough to hold water. 


Use of Soils in Engineering’ 


Some soil properties are of special interest to engineers 
because they affect the construction and maintenance of 
roads, airports, pipelines, building foundations, water 
storage facilities, erosion control structures, drainage 
systems, and sewage disposal systems. The properties 
most important to the engineer are permeability to water, 
shear strength, compaction characteristics, soil drainage, 
shrink-swell characteristics, grain size, plasticity, and re- 
action. Also important are topography, depth to water 
table, and depth to bedrock. 

Information in this survey can be used to— 


1. Make soil and land use studies that will aid in 
selecting and developing sites for industries, 
businesses, residences, and recreational areas. 

2. Make preliminary estimates of the engincering 
properties of soils in the planning of agricultural 
drainage systems, farm ponds, irrigation systems, 
and diversion terraces. 

3. Make preliminary evaluations of soil and ground 
conditions that will aid in selecting locations for 
highways, airports, pipelines, and cables and in 
planning detailed investigations at the selected 
locations. _ 

4. Locate probable sources of gravel and other con- 
struction materials. 

5. Correlate performance of engineering structures 
with soil mapping units and thus develop infor- 
mation that will be useful in designing and main- 


7 Orci BE. WinpMAN and WiLrtiamM BE, Harpesty, civil engineers, 
and MELvin Burris, agricultural engineer, Soil Conservation Serv- 
ice, helped prepare this subsection. 


taining the structures. 

6. Determine the suitability of soil mapping units 
for cross-country movement of vehicles and con- 
struction equipment. 

7. Supplement the information obtained from other 
published maps and from reports and aerial pho- 
tographs for the purpose of making maps and 
reports that can be used readily by engineers. 

8. Develop other preliminary estimates for construc- 
tion purposes pertinent to the particular area. 


With the use of the soil map for identification, the 
engineering interpretations in this subsection can be use- 
ful for many purposes. It should be emphasized that 
they may not eliminate the need for sampling and _test- 
ing at the site of specific engineering works involving 
heavy loads or where the excavations are deeper than the 
depths of layers here reported. Even in these situations, 
the soil map is useful for planning more detailed field 
investigations and for suggesting the kinds of problems 
that may be expected. 

Much of the information in this section is given in 
tables 8, 4, and 5. In table 8 properties of the soils that 
are important to engineering are estimated. Table 4 
indicates the suitability of the soils for various engineer- 
ing uses. Table 5 contains test data for soils of seven 
series in the county. 

In addition to this subsection, “Descriptions of the 
Soils,” “How Soils Are Formed and Classified,” and 
other sections of the soil survey are useful to engineers. 
Some of the terms used by the soil scientist may be un- 
familiar to engineers, and some terms have a special mean- 
ing in soil science. These terms, as well as other terms 
used in this soil survey, are defined in the Glossary. 


Engineering classification systems 


Two systems of classifying soils are in general use 
among engineers. One is the system approved by the 
American Association of State Highway Officials 
(AASHO) (1), and the other is the Unified system 
adopted by the Corps of Engineers, U.S. Army (8). 
Both systems are used in this survey and are explained 
in the following paragraphs. The explanations are 
taken largely from the PCA Soil Primer (3). 

AASHO classification system—Most highway engi- 
neers classify soils according to the AASHO system. In 
this system, soils are placed in seven principal groups. 
The groups range from A-1, consisting of gravelly soils 
of high bearing capacity, to A-7, consisting of clay soils 
that have low strength when wet. Within each group, 
the relative engineering value of the soil material 1s 
inclicated by a group index number. Group index num- 
bers range from 0 for the best material to 20 for the 
poorest. For the soils tested, the group index numbers 
are shown in table 5 in parentheses following the soil 
group symbol. The estimated AASHO classification of 
the soils in the county, without group index numbers, is 
given in table 3. 

Unified classification system—tIn the Unified classifi- 
cation system, the soils are grouped on the basis of their 
texture and plasticity and their performance as mate- 
rial for engineering structures. Soil materials are identi- 
fied as gravels (G), sands (S), silts (M), clays (C), 
organic soils (O), and highly organic soils (Pt). In 
this system clean sands are identified by the symbols 
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SW and SP; sands mixed with fines of silt and clay are 
identified by the symbols SM and SC; silts and clays 
that have a low liquid limit are identified by the sym- 
bols ML and CL; and silts and clays that have a high 
liquid limit are identified by the symbols MH and CH. 
The tested soils are classified according to the Unified 
system in table 5, and the classification for the soils that 
were not tested is estimated in table 3. 


Estimated engineering properties of soils 


Table 3 provides estimates of some properties of soils 
that affect engineering. The estimates are for a modal 
profile or for a profile typical of the soil series or soil 
type. For the soils in the county that were tested, esti- 
mates in table 3 are based on the test data listed in table 
5. For other soils, estimates are based on test data 
obtained from similar soils in this county and in other 
counties and on past experience in engineering. Since 
the estimates are for typical profiles, variations from the 
estimates may be considerable. Following are explana- 
tions of the columns in table 3. 

Hydrologic soil groups are groups of soils having sim- 
ilar rates of infiltration, when wetted, and similar rates 
of water transmission within the soil. Four such groups 
currently are recognized. 

Soils in group A have a high infiltration rate, even 
when thoroughly wetted. They have a high rate of 
water transmission and low runoff potential. The soils 
of this group are deep, are well drained or excessively 
drained, and consist chiefly of sand, gravel, or both. 

Soils in group B have a moderate infiltration rate 
when thoroughly wetted. Their rate of water trans- 
mission and their runoff potential are moderate. These 
soils are moderately deep or deep, are moderately well 
drained or well drained, and are of fine to moderately 
coarse texture. 

Soils of group C have a slow infiltration rate when 
thoroughly wetted. Their rate of water transmission is 
slow, and their potential runoff is high. These soils have 
a layer that impedes the downward movement of water, 
or they are moderately fine or fine textured and have a 
slow infiltration rate. 

Soils of group D have a slow infiltration rate when 
thoroughly wetted. Their rate of water transmission is 
very slow, and runoff potential is very high. In this 
group are (1) clay soils with high shrink-swell potential; 
(2) soils with a permanent high water table; (8) soils 
with a claypan or clay layer at or near the surface; and 
(4) soils shallow over nearly impervious material. 

Permeability relates to movement of water downward 
through undisturbed soil. The estimates in table 8 are 
for the soil as it occurs in place and are based on soil 
structure and porosity. Plowpans, surface crusts, and 
mechanically created restrictions on permeability are not 
considered in estimating permeability. The ratings given 
for permeability in table 3 are defined in the Glossary. 


Available water, in inches per inch of soil. depth, is the. 


approximate amount of capillary water in the soil when 
it is wetted to field capacity. When this soil is at the wilt- 
ing point of common plants this amount of water ‘will wet 
the soil to a depth of 1 inch without deeper percolation. 

Reaction is expressed in terms of pH values. A pH of 
4.5 to 5.0 indicates very strong acidity, and a pH of 9.1 
or higher indicates very strong alkalinity. 


Shrink-swell potential refers to the change in volume 
of a soil that results from a change in moisture content. 
Estimates are based on tests for volume change or on 
observance of other physical properties of the soil. For 
example, the soil material from the B horizon of Kirk- 
land silt loam has high shrink-swell potential because it 
is very sticky when wet, and it shrinks and cracks a great 
deal when 1t dries. In contrast, the entire profile of 
Eufaula fine sand has low shrink-swell potential because 
it is structureless and is nonplastic. 


Engineering interpretations of soils 


In table 4 the soils of Kay County are rated according 
to their suitability as a source of topsoil, grading mate- 
rial, and road fill. Also pointed out are those features 
affecting suitability as sites for highways, farm ponds, 
drainage systems, terraces and diversions, and waterways. 
The information in table 4 is based on the estimated 
engineering properties in table 3, the actual test data in 
table 5, and field experience with the soils. 

Topsoil is presumed fertile soil or soil material, ordi- 
narily rich in organic matter, used to topdress road- 
banks, lawns, and gardens. The suitability of a soil as a 
source of topsoil depends largely on texture and depth. 
It is necessary that topsoil be of a texture that works to 
a good seedbed, yet contains enough clay to resist ero- 
sion on strong slopes. The depth of suitable material 
determines whether or not it is economical to use the 
soil for topsoil. 

Select grading material has suitable grain size and 
favorable content of silt and clay. Soils that are pri- 
marily sands are good grading material if binder is 
added to increase cohesion. Clay soils in contrast, are 
poor grading material, because they compress under load 
but rebound when unloaded. 

Road fill can be of almost any soil material. Sandy 
clays and sandy clay loams are easy to place and to com- 
pact. Clays having high shrink-swell. potential, how- 
ever, require special compaction and close control of 
moisture both during and after construction. Sands 
compact, well but are difficult to confine in a fill. The 
ratings in table 4 reflect the various limitations and 
advantages of different kinds of soil materials. 


Engineering test data 


Table 5 contains the test data for soil samples collected 
from selected soils and tested by the Oklahoma Depart- 
ment of Highways. The tests were made for the purpose of 
determining shrinkage, volume change, liquid limit, and 
plasticity index. A mechanical analysis of each sample 
was made so that the percentage of the various-sized 
particles could be determined. 

As moisture is removed, the volume of a soil decreases, 
in direct proportion to the loss of moisture, until equi- 
librium, called the shrinkage limit, is reached. Beyond 
the shrinkage limit, more moisture may be removed, but. 
the volume of the soil does not change. In general, the 
lower the number listed in table, 5 for the shrinkage 
limit, the higher the content of clay. 

The shrinkage ratio is the volume change, expressed as 
a percentage of the volume of dry soil material, divided 
by the loss of moisture caused by drying. This ratio is 
expressed numerically. 
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TapLy 3.—Estimated 
Hydro- Depth 
Soils logic soil Permeability 1 from 
group surface 
Inches 
Albion (NXC)220 502360 6 Jose oe se oe od se eee eo oe eet B Moderate. 0-13 
(For properties of Norge soils in this mapping unit, refer to the Norge 13-26 
series.) 26-60 
Bethany: (Bea). 2022 ssc. beat eee eee et el le he eee Cc Slow. 0-16 
16-37 
37-60 
Breaks-Alluvial land complex (Bk)__------------------------------------ Cc Very slow. 0-10 
10-20 
20 
Brower (Bm)n see fest eee So ee ee eee eet ee che et etes D Slow. 0-8 
8-34 
34-60 
Broken alluvial land (Br)----------------------------------------------- B Moderate. 0-60 
Cart (Ca). 22 te ot ae Sane ek l lingo tee et toe esee ease B Moderately rapid. 0-60 
Carwilé: (Cu B).o4< 6 Wie. en cee bs cece ed ube tesco eckeee le sceees es Cc Slow. 0-20 
(For properties of Pratt soils in this mapping unit, refer to the Pratt 20-60 
series.) 
Dale: 
Clay loam: (De) o 2. 22oSecce cece eves esbsdeenseeiesceaye sesesseueeess Cc Moderately slow. 0-60 
Silt loam. (Ds). .icsc Seen come cn Ses ee boseeeei eee cee oe ecekeehle B Moderate. 0-60 
Dougherty (DxB, DxC)_..--------------------------------------------- B Moderate. 0-22 
(For properties of Eufaula soils in these mapping units, refer to the 22~32 
Eufaula series.) 32-60 
Eroded clayey land (Es)-......---------------------- -+ +--+ 22 enone ene nee D Very slow. 0-60 
Eroded loamy land (Et)--..-------------------------------------------- Cc Slow. 0-60 
Bufaula (Dx B, ‘DxC) soo. Se esnccneost lol let lel lene sesccmeteeecsee A Rapid. 0-60 
(For properties of Dougherty soils in these mapping units, refer to the 
Dougherty series.) 
Humbarger: (Hue .scniodon wh leet ete teeren sash iti ba pe nd a8 i a ee B Moderate. 0-14 
14-60 
Kaw: 
Silt: loam: (Ka): <cco5s2 sce escent lee otee dees estee eect esse techies B Moderate, 0-60 
Silty clay loam (Kc) -...------~-------------------------------- +--+ -- Cc Slow. 0-60 
Kirkland (KnB, KrC2, RkC)-_---------------------------+-------------- D Very slow. 0-10 
(For properties of the Renfrow soils in mapping units KrC2 and RkC, 10-60 
refer to the Renfrow series.) 
habette. (ha D)oi4 -ese eect cece eo elie oe ence see esdos cso ueedd pees wee Cc Moderately slow. 0-18 
18-60 
Labette-Slickspots complex (LbC2)___-......---------------------------- Cc Slow. 0-4. 
4-34 
34. 
Lidla (Me; Leys dese decsenckoketssshessstecuvce ds soe nceeeteeess-csens D Very slow. 0-60 
Lhinicoln. (lm) ec2 22st c ee acetate tet ete ee se eee A Rapid. 0-15 
15-60 
Loamy broken land (Lo) --.-----------~-----+-------------------------+--- B Moderate. 0-60 


See footnote at end of table. 


properties of the soils 
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Available 
water Reaction 

No. 4 No. 10 No. 200 | capacity 

AASHO (4.7 mm.) | (2.0 mm.) (0.074 
mm.) 
Inches per 
inch of soit pH value 

5) a re 100 100 20-35 0. 12 5. 6-6. 0 
A-4..--.2-- 100 100 40-60 14 5. 6-6. 0 
A-3_.---.-- 25-75 25-75 0-10 . 05 6. 1-7. 3 
ADAP Secs 100 100 75-90 14 5. 6-6. 5 
A-7__o 2-8 - 100 100 90-100 17 6, 6-7. 3 
A-6, A-7___ 100 100 85-95 17 6. 6-8. 4 
A-6..---.-. 100 100 75-95 17 5. 6-6. 5 
A-7_ 200-222 100 100 90-100 17 6. 6-8. 4 
A-6_.-.--2- 100 100 85-98 17 5, 6-6. 5 
A-7..----.. 100 100 90-100 17 6. 6-8. 4 
A-6, A-7___ 100 100 85-98 17 7. 4-8. 4 
or 100 100 75-90 14 6. 0-8. 4 
A-4, A-2_-. 100 100 25-45 12 7. 9-8, 4 
A-2, A-4___ 100 100 20-50 14 5. 1-6. 0 
AS Jesu aae 100 100 90-100 17 6. 6-8. 4 
A=6.scecsee 100 100 75-95 17 6. 1-7. 3 
A=4-502 2058 100 100 75-90 .14 6. 1-7. 3 
A-2_.------ 100 100 20-35 .12 5, 1-6. 0 
A-4..----2- 100 100 40-60 .14 5. 6-6. 0 
A=2. noe ke 100 100 11-30 . 07 5, 6-6. 0 
A-7_...---- 100 100 90-100 17 6. 5-8, 4 
A-6__--..-- 100 100 75-95 17 6, 5-8. 4 
AHO 22553 100 100 5-10 . 05 5. 1-6. 0 
AGE ges e bss 100 100 55-85 14 7. 4-8. 4 
AM4e casos. 100 100 75-90 414 7. 4-8 4 
A-4___-----e 100 100 75-90 14 6. 1-7. 3 
A-6__..0--- 100 100 85-95 .17 6. 1-7. 3 
A-4__..---- 100 100 75-98 14 5. 6-6. 0 
As To 22 shee 100 95-100 90-100 17 6. 6-8. 4 
A-6_.__---- 100 100 75-95 Pe be 6. 6-7. 3 
AST oe ea 100 100 90-100 17 7, 4-8, 4 
fe 100 100 75-95 -17 | 6.6-7.3 
AST ceo 100 100 90-100 -17 7. 4-8 4 
A-fegesse25 100 100 90-100 17 5. 6-8. 4 
AqOio teeth 90-100 90-100 15-35 . 07 7. 4-8, 4 
A-2___0.2-- 25-75 25-75 0-20 05 7. 4-8. 4 
A-4._0 00 L 100 100 75-90 14 6. 6-8. 4 


Classification 

USDA texture Unified 
Sandy loam___________-- SM, SC___. 
Sandy clay loam___-__--- SC, CL_--- 
Coarse sand_.......-..-- SP, GP___- 
Silt loam__-.-.--_--.-.-- ML____- 
Clayicoocevsse ech eee CL, CH__-- 
Silty clay loam__._..---- Ch... 
Clay loam? sone 5505-560 Chines. 
Clayiensenslsasseeetee od CL, CH_.-- 
shales. ace cec ewok Sense eesce, 
Silty clay loam_____._--- CL____- 
Clayin2s.2ess6-sncd sense CL._-.- 
Silty clay loam..____-_-- CL__-_- 
Silt loam__.------.------ ML._-_.- 
Fine sandy loam._1__...- SM__--- 
Fine sandy loam..___..-- SM___.- 
Clay esa ce oes ens ee CL, 
Clay loam_...-.----.---- Chess: 
Silt loam__._---------.-.- ML_._-- 
Fine sandy loam_..._-_-- SM_.__- 
Sandy clay loam._-._..-- CL or SC_.. 
Loamy fine sand_..-.---- SM.__._- 
Clays. cccosctedeueewiaex CL, CH.__. 
Clay loam___..-.---.---- CL... - 
Fine sand._.-.-------.-- SP-SM-_--- 
TOaM wast et eeeeecsee ML, CL---- 
Silt loam______-_.-----___ Lieses 
Silt loam____ 222 ---e ML__-L- 
Silty clay loam____----.- CL. _--- 
Siltdoam. cs secos lees ML, CL_..- 
Clayises sate eet Ci, MH, 

CH. 

Clay loam____...-.------ Lene 
Olayecsa ces soe es Ne CL, CH__-- 
Clay loam__._.---..--...} CLo---- 
Cliye suo seesee ee eos 3S CL, CH__-- 
Limestone__.____-- 
ClAYeS2 ues ae eso ee CH. _-.- 
Loamy sand__._...------ SM____- 
Loamy sand and gravel__-| GP, SP___- 
Silt loam_.......-.------ ML____- 


Percentage passing sieve— 


CH.__- 


Shrink-swell 
potential 


Low. 

Low to moderate. 
None. 

Low. 

High. 

Moderate. 
Moderate. 

High. 


Moderate, 
High. 
Moderate. 
Low. 

Low. 


Low. 
High. 


Moderate. 
Low. 


Low. 

Low to moderate. 
None. 

High. 

Moderate. 


Low. 


Low. 
Low. 


Low. 
Moderate. 
Low. 
High. 
Moderate. 
High. 
Moderate. 
High. 
High. 


None. 
None. 


Low. 


54. SOIL SURVEY 


TaBLE 3.—JZistimated properties 


Hydro- Depth 
Soils logic soil Permeability 1 from 
group surface 
McLain: Inches 
Bilt-loam (Ma@A)eon2 Pao b ssh ee i late it et Cc Moderate. 0-17 
17-25 
25-60 
Silty:clay:-loam:.(Mb):22u.eicosuee ose oce. cose ce adecee eed eco t eee es Cc Slow. 0-8 
8-21 
21-60 
Miller: (Moe)iiss 2 Sac Hees oot cote ede toe ee se Sse Se sees D Very slow. 0-19 
19-29 
29-60 
Newtonia (NeA, NeB, NeC, NnC2)_____-___-------------.---------------- C Moderate. 0-9 
9-44 
44-60 
Norge (NoA, NoB, NoC, NoC2, NoD, NoD2, NxC)__..----.-----------~--- Cc Slow. 0-8 
(For properties of Albion soils in mapping unit NxC, refer to the Albion 8-60 
series.) 
Owens (OWE )asretese ec sce etese ces Leena wae catueneet ee ue eh D Very slow. 0-20 
20-60 
Port: 
Soils, frequently flooded (Pf)_-.-.------.-----------------2-.------eee B Slow. 0-24. 
24-60 
Pilt:loam: (Ps) c22ccc oo 120 feos toek Sock oe eto es ceeosk does B Moderately slow. 0-36 
36-60 
Pratt ((Pt@, CUB) ccso sno 5 a2 tt ote i St Guede eee ec ou cee eee A Rapid. 0-60 
(For properties of Carwile soils in the mapping unit CuB, refer to’ the 
Carwile series.) 
Reinach:(ReAy Re D) ic. 22 2225-5 tee deeret So ae ete ee B Moderate. 0-60 
Renfrow (RKC, KrG2) acs ccu pe esses evedensascheenseecse cco eso te ote D Very slow. 0-6 
(For properties of Kirkland soils in mapping unit [KrC2, refer to the 6-12 
Kirkland series.) 12-60 
Sand dunes, Lincoln material (Sa)__..---------------------------------.-- A Rapid. oe 
—60 
Shellabarger (ShB, ShC, ShD)_._..--_-.-------2.2 eee B Moderate. ee 
6-42 
42-60 
Sopn,.(S0B SSF). eee ee cee oe ee eee Pen let e eet eee esus: D Moderately slow. 0-9 
(Vor properties of the Summit soils in the mapping unit SsF, refer to the 9 
Summit series.) 
Summit (SuB;.SuC; SyC2,.-Ssh)cse ose. cues sate cess nee esodescidiot Cc Slow. 0-23 
(For oo of the Sogn soils in mapping unit SsF, refer to the Sogn 23-60 
series 
Tablet(Paad) eso2s 22525 oct ce eete doses scoel tease ore te cheebeeeeee D Very slow. 0-8 
8-60 
Vanoss (VaA, VaB, VaC, VaD)-_-------------.-------------------- eee B Moderate. “0-12 
12-60 


See footnote at end of table, 


of the soits—Continued 


KAY COUNTY, OKLAHOMA 


Percentage passing sieve— 


Classification 
USDA texture Unified AASHO 
Silt loam____---..-.---. MI.L_-. oe A-4__. 00 Loe 
Clay loam.._...-...-___- Olin veeeccc Aq625202%05 
Silt loam_____--...._2_- ML________ [Ce 
Silty clay loam. _._____. Nr Olictee wos’ A-6___--.-- 
CT an oases che fer CL, CH.___} A-7_--.---- 
Silty clay loam___....---| CL..-.._-- A-6_.------ 
Cliyessd site et ee CL, CH..__-| A-7..-2- =~ 
Clay loam.._-----.__-_-- Cliveseiscs A-6, A-7__- 
Very fine sandy loam__.-- MTies oe ct Meee ae 
Silt loam._-_-.--- ee. ML__-_-__. or 
Silty clay loam.__....-.-- Clin. S2i2u2 A-6___----- 
Silty clay___--..-.....-- CL, ML___-| A-7__.-.-.- 
Loam.......------.2-2--- MI, CL.._-| A-4..---.-- 
Clay loam._..-..-.22---. Dees Bats A622 220242 
Clair Sea fin  Se CL, CH.___| A-7__...--. 
Dhalew. sais Seek cece Scape Ae, ot 
Silt loam_..-.--2--2L Le. Mie c Ss A-4__._-..- 
Silty clay loam.._...__.. Olen es Se A-O2c 505 ce 
Silt loam__--.-.----.---- ML_...---- A-4__.2---- 
Silty clay loam.._._...-- Cliscctlkce A-6_..----- 
Loamy fine sand._.__-.-- SM_..----- A=2.232-055 
Loam .esssesseeveeebees MIL, CL.-..| A-4...2---- 
Silt loam_..----2-- 2 28 ML_.----_- A-4_. 002 -- 
Clay loam___..--...-.--- Oly. 2s sees A-6__..---- 
Cliyiccet Soe cee ct ose CL, CH_-_-| A-7_...---- 
Loamy sand...--...___.- SM___---_- A-2____- - 
DAN eset oes eae SPo os vsescu A-3___----- 
Fine sandy loam_._..__-- ML, SM_..| A-2, A-4___ 
Sandy clay loam.._______ CL, SC_..-| A-4____-. 2. 
Sandy loam__.__-_-.____- SM____-___ A-2, A-4__- 
Silty clay loam. 22.2.2 __ Gheasinue A-6__--2--- 
Hard limestone____._____]....-------_|.-------_--- 
Silty clay loam_________- Cliz.222 283 A-6___----- 
Clay =52 1. 23s ek eee ees CL, CH-_-.-| A-7_..--_-- 
Silt loam___.-.-..--.2..- ML, CL---.| A-4..----.- 
Olayeoos28 ees cette es CL, MH, AST eeies 
CH. 
Silt loam_.._.---.---.---- ML, CL_-..} A-4.._..--- 
Silty clay loam__..-..___ ML, CL_...| A-6, A-7_-- 


Available 
water 
No. 4 No. 10 No. 200 | capacity 
(4.7 mm.) | (2.0 mm.) (0.074 
mm.) 

Inches per 

inch of soil 

100 100 75-90 0. 14 
100 100 75-90 17 
100 100 75-90 14 
100 100 75-90 17 
100 100 90-100 17 
100 100 85-95 17 
100 100 90-100 17 
100 100 75-90 .17 
100 100 60-80 14 
100 100 75-90 14 
100 100 85-95 17 
100 100 90-100 17 
100 100 55-85 14 
100 100 75-95 17 
100 100 90-100 17 
100 100 75~90 14 
100 100 85-95 .14 
100 100 75-90 14 
100 100 85-95 17 
100 100 11-30 . 07 
100 100 55-85 14 
100 100 75-90 14 
100 100 75-95 17 
100 100 90-100 17 
90-100 90-100 15-35 . 07 
90-100 90-100 0-10 . 05 
100 100 | 20-75 12 
100 100 40-65 14 
100 100 20-40 12 
100 100 85-95 17 
100 100 85-95 17 
100 100 90-100 17 
100 100 75-98 14 
100 100 90-100 .17 
100 100 75-98 . 14 
100 100 85-100 17 
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Reaction 


Pa Pa! 


cron 


PO APS ANN Soy mag 


SU PP HM 


SONG FS 


6-6. 


6-6. 
. 6-7. 


WO Wao ARP WMO woe 


co a0 wt 


ab 


Shrink-swell 
potential 


Low. : 
Moderate. 
Low.3 


Moderate. 

High. 

Moderate. 

High. 

Moderate. 

Low. 

Low. 

Moderate. 
Moderate to high. 


Low. 
Moderate. 


High. 


Low. 
Moderate. 


Low. 
Moderate. 


None. 


Low. 


Low. 
Moderate. 
High. 


None. 
None. 


Low. 
Low to moderate. 
Low. 


Moderate. 


Moderate. 
High. 


Low. 
Aligh. 


Low. 
Moderate. 
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SOIL SURVEY 


TABLE 3.—Estimated properties 


Hydro- Depth 
Soils logic soil Permeability } from 
group surface 
Inches 
Vernon. (VeCy VsE)ascceneoese Soto eles a eee er ie ooh es D Very slow. 0-6 
6-60 
Warika: (Wa) 2.5 suet se decce cel ece ce elec tsacsceeee see ese esns ied D Very slow. 0-12 
12-60 
Yahola: A 
Fine sandy loam (Ya).---.--------------------------+---------------- B Moderately rapid. 0-35 
35-60 
Loamy fine sand (Vf) si 2use- see ee gee siete edater pees lessee sencce ak B Rapid. 0-60 
1 The estimates apply to the least permeable layer. 
TaBuE 4.—Hngineering 
Suitability as source of — Soil features affecting— 
Soil series and map symbol ! Farm Ponds 
Topsoil Select grading Road fill 


Albion: (NX @) e235 no5 Jeb hoe Sad eto 

(For interpretations of the Norge soil 

in this mapping unit, refer to the 
Norge series.) 


Bethany (BeA)_-..--------------------- 


Breaks-Alluvial land complex (Bk)-------- 


Brewer (Bm) --------~.-.--------------- 


Broken alluvial land (Br)---------------- 


Carr(Ca)isen22 oo slot ae tu sceseseeeses 


Carwile(CuB) 22222-22122 chi ee ct stetee 
(For interpretations of the Pratt soil 
in this mapping unit, refer to the 

Pratt series.) 


See footnote at end of table. 


Poor to fair: 
easily eroded on 
steep slopes. 


Poor: material 
mixed and of 
limited quantity. 


Poor: too clayey. -- 


Fair: easily eroded 
on steep slopes. 


Fair: somewhat 
erodible. 


Poor to a depth of 2 
feet: somewhat 
easily eroded. 


material 


Highway location 


Poor: unstable 
when wet. 


Poor: inaccessible; 
too clayey. 


Unsuitable: highly 
plastic. 
Poor: somewhat 


inaccessible; un- 
stable when wet. 


Good to a depth of 
2 feet. 


Good when slopes 
are stabilized. 


Poor: moderate to 
high shrink-swell 
potential; un- 
stable when wet. 


Poor: material 
limited; unstable 
when wet. 


Poor: highly 
plastic; unstable 
when wet. 


Poor: 
difficult to 
compact. 


Good when con- 
fined and slopes 
are stabilized. 


Poor: clay subsoil 
is unstable when 
wet; highly 
plastic. 


low density; 


Features favorable__. 


Moderate to high 
shrink-swell 
potential; un- 
stable when wet. 


Broken topography; 
unstable when 
wet; highly 
plastic. 


Nearly level slopes; 
occasional flood- 
ing; unstable 
when wet. 


Broken topography; 
frequent flooding; 
unstable when 
wet. 


Nearly level to un- 
dulating; occa- 
sional flooding. 


Seasonal high water 
table; seasonally 
ponded; highly 
plastic below a 
depth of 2 feet. 


KAY COUNTY, OKLAHOMA 57 


Reservoir area 


High rate of seepage_ 


Features favorable 
for dug ponds; 
few natural sites 
suitable for 
impoundment. 


Good depth; 
possible seepage 
at abutment. 


Features favorable 
for dug ponds. 


Flooding; high 
seepage. 


High rate of 
seepage; flooding. 


Features favorable 
for dug ponds. 


Embankment 


High rate of seep- 
age; high fills 
unstable. 


Features favorable___ 


Shallow soils in 
places; material 
cracks when dry. 


Unstable material; 
highly plastic. 


Flooding; possible 
seepage. 


High rate of seep- 
age; easily eroded. 


Features favorable 
for homogenous 
fills. 


Not needed..-._.-__- 


Not needed__-_-.__.- 


Not needed..-..-..- 


Nearly level to 
weakly concave 
topography. 


Frequent flooding; 
broken topog- 
raphy. 


Not needed__----_-. 
Somewhat poor 


drainage; depres- 
sional areas. 


Features favorable; 
moderate intake 
rate; moderate 
permeability. 


Slow intake rate; 
cracks when dry. 


Broken topography; 
nonarable. 


Oceasional flooding; 
alkaline in the 
root zone. 


Frequent flooding; 
broken topog- 
raphy. 


Occasional flooding. - 


Somewhat poor 
drainage; very 
slow permea~ 
bility. 


diversions 


Features favorable-_- 


Long slopes; nearly 
level. 


Nonarable soil; 
broken topog- 
raphy. 


Nearly level slopes; 
occasional 
flooding. 


Nonarable soil; 
frequent flooding. 


Level to undulating 
topography; occa- 
sional flooding. 


Nearly level to 
undulating topog- 
raphy; depres- 
sional areas. 


of the soils—Continued 
Classification Percentage passing sieve— 
: Available 
water Reaction Shrink-swell 
‘ No. 4 No. 10 No. 200 | capacity potential 
USDA texture Unified AASHO (4.7 mm.) | (2.0 mm.) (0.074 
mm.) 
Inches per 
inch of soit pH value 
Clay loam________-..---- Ciisctoac is A-6___.---- 100 100 75-95 0.17 | 7. 4-7.8 | Moderate. 
Layo fiue Se Sato Seek eke CL, CH___-| A-7_.-_.--- 100 100 90-100 .17 |) 7484 | High. 
Silt loam___.-------_-.-- ML, CL._..| A-4..._---- 100 100 75-98 .14; 51-65 | Low. 
Clay 22 an igh eee a MH, yoy cae earn 100 100 90-100 .17 | 6 1-8 4 | High. 
H. : 

Fine sandy loam_-.-.__-- SM___...-. A-2, A-4___ 100 100 20-40 .12 7. 4-8. 4 | Low. 

Loaimy fine sand_-_-.--.-- SMe 2522 2 AMO: oon ses 100 100 11-30 .07 | 7.48.4 | Low. 

Loamy fine sand._.--___- SM.____..-- AsDvee oe, iS 100 100 11-30 . 07 7. 4-8. 4 | None. 
interpretations of soils 

Soil features affecting—Continued 
Farm ponds—Continued 

ae Agricultural drainage Irrigation Terraces and Waterways 


Moderately low 
available water 
capacity. 


Nearly level 
slopes. 


Steep slopes; 
shallow and 
deep soils. 


Nearly level 
slopes; occa- 
sional flooding. 


Frequent flooding; 
broken slopes. 


Level to undulat- 
ing topography; 
occasional 
flooding. 


Nearly level to 
undulating 
topography; 
depressional 
areas. 
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Soil series and map symbol! 


SOIL SURVEY 


Suitability as source of— 


TABLE 4.—Hngineering 


Soil features affecting— 


Farm Ponds 


Topsoil Select grading Road fill Kare 
material 
Highway location 
Dale: (De, Ds)esesesiocciacscecesceceees Good___----------- Unsuitable: clay Poor: unstable Nearly level; seldom 
loam too clayey; when wet. flooded; weak 
silt loam unstable foundation. 
when wet. 
Dougherty (DxB, DxC)__.-------.-------- Poor: low fertility; | Good__.----------- Good when entire Unstable slopes_....- 
(For interpretations of the Eufaula erodible. profile is used: 
soils in these mapping units, refer to side slopes may 
the Eufaula series.) need to be stabi- 
lized. 
Eroded clayey land (Es)..--------------- Poor: too shallow Unsuitable: too Poor: high shrink- | Some strong slopes; 
and clayey. clayey. swell potential; highly plastic; 
unstable when parent material 
wet. close to surface. 
Eroded loamy land (Et)___-------------- Good: low fertility_| Unsuitable: clay Poor: unstable Some strong slopes; 
: loam areas slight- when wet. material unstable 
ly plastic. when wet. 
Eufaula (DxB, DxC)....---------------- Poor: low fertility; | Poor: unless mixed | Good when confined | Unstable slopes... - 


(For interpretations of the Dougherty 
soils in these mapping units, refer to 
the Dougherty series.) 


Humbarger (Hu) 


Kaw (Ka, Kc) 


Kirkland (KnB, KrC2, RkC) 
(For interpretations of the Renfrow 
soil in mapping units KrC2 and 

RkC, refer to the Renfrow series.) 


Labette (LaD) 


Labette-Slickspots complex (LLbC2)__._.--- 


Lela (Le, Le) 


Lincoln (Lm) 


Loamy broken land (Lo)_-_-.------------ 


See footnote at end of table. 


easily eroded. 


Good to fair: easily 
eroded on steep 
slopes. 


Fair to a depth of 1 
foot. 


Good to a depth of 
1% feet. 


Poor: suitable ma- 
terial is of limited 
depth; Slickspots 


common. 
Poor: too clayey--- 
Unsuitable: too 


- coarse textured. 


with binder. 


Poor: unstable 
when wet; some- 
what elastic. 


Poor: too clayey; 
unstable when 


wet. 
Poor: unstable_---- 
Unsuitable: un- 


stable; too clayey. 


Unsuitable: too 
clayey. 
Unsuitable: highly 


plastic material. 


Poor: unstable 
when wet; clastic. 


and slopes are 
stabilized. 


Fair to poor: low 
density; difficult 
to compact. 


Fair to poor: high 
capillary action; 
unstable when 
wet; difficult to 
compact. 


Poor: highly 
plastic; high 
volume change. 


Poor: moderate to 
high shrink-swell 
potential; unstable 
when wet. 


Poor: _ high shrink- 
swell potential; 
limestone at a 
depth of about 3 
feet. 


Poor: highly plas- 
tic; high volume 
change; unstable 
when wet. 


Good when confined 
and slopes are 
stabilized. 


Poor: low density; 
difficult to com- 
pact; fast eapil- 
lary action. 


Occasional flooding; 
unstable when 
wet; weak founda- 
tion. 


Occasional to fre- 
quent flooding; 
unstable when 
wet; fairly weak 
foundation. 


Highly plastic sub- 
soil; poor internal 
drainage. 


Sloping; moderate to 
high shrink-swell 
potential; weak 
foundation. 


Poor internal drain- 
age; highly 
plastic; limestone 
at a depth of 
about 3 feet. 


Occasional flooding; 
highly plastic; 
nearly level to 
depressional. 


Level to undulating 
topography; 
frequent flooding. 


Steep, broken topog- 
raphy; unstable. 


KAY COUNTY, 


OKLAHOMA 
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interpretations of soils—Continued 


Farm ponds—Continued 


Reservoir area 
Features favorable 


for dug ponds. 


High rate of seepage. 


Limited depth to 
shale. 


Features favorable.__ 


High rate of seepage_ 


Features favorable 
for dug ponds. 


Features favorable 
for dug ponds. 


Features favorable___ 


Sloping__-..--.---.-- 


Limestone at a 
depth of about 3 
feet. 


Features favorable 
for dug ponds; 
flooding. 


High rate of seep- 
age; flooding. 


Low rate of seepage; 
steep slopes. 


Embankment 


Features favorable.__ 


Fair if entire profile 
used for homog- 
enous fill. 


Limited borrow 
material. 


Features favorable___ 


Erodible soil; high 
rate of seepage. 


Features favorable___ 


Features favorable 
for low embank- 
ment. 


Low stability; high 
shrink-swell po- 
tential. 


Fair stability ; cracks 
when dry. 


Low stability; high 
shrink-swell po- 
tential. 


Low stability; sub- 
ject to severe 
cracking; 
droughty. 


High rate of seep- 
age. 


Low rate of seepage; 
unstable in high 
fills. 


Soil features affecting—Continued 


Agricultural drainage 


Not needed________- 


Not needed__..----- 


Not needed__.-_.--- 


Not needed_--_.-...- 


Rapid internal 
drainage. 


Occasional flooding-- 


Occasional flooding. _ 


Not needed_____.___ 


Not needed__._--._- 


| Not needed_.---..-_ 


Somewhat poor 
drainage; flooding; 
very slow in- 
ternal drainage. 


Frequent flooding.._. 


Not needed_._-.--... 


Irrigation 


Occasional flooding __ 


Susceptible to wind 
erosion; undulat- 
ing topography. 


Nonarable; severely 
eroded. 


Erosion severe; 
nonarable, 


Subject to wind 
erosion; high in- 
take rate. 


Occasional flooding. _ 


Occasional flooding... 


Very slow perme- 
ability; very slow 
intake rate. 


Sloping.-...-------- 


Numerous Slick- 
spots; high con- 
tent of sodium. 


Very slow intake 
rate; very slow 
internal drainage; 
subject to severe 
cracking. 


Frequent flooding; 
low available wa- 
ter capacity; high 
intake rate. 


Steep, broken to- 
pography. 


Terraces and 
diversions 


Waterways 


Nearly level slopes; 
seldom subject to 
flooding. 


Undulating and 
hummocky topog- 
raphy; subject to 
wind_erosion. 


Nonarable; severely 
eroded. 


Nonarable; severely 
eroded. 


Undulating and 
hummocky topog- 
raphy; subject to 
wind erosion. 


Nearly level slopes; 
occasional flood- 
ing. 


Nearly level slopes; 
occasional flood- 
ing. 


Features favorable_-__ 


Sloping_.-.-...._ 2. 


Eroded soils; Slick- 
spots are un- 
stable; outlets 
difficult to locate. 


Levelitopography; 


flooding. 


Nonarable; frequent 
flooding. 


Steep, broken to- 
pography. 


Nearly level 
slopes; seldom 
flooded. 


Droughty soils; 
subject to wind 
erosion. 


Vegetation hard 
to establish; 
Slickspots com- 
mon; little top- 
soil. 


Vegetation easily 
established. 


Droughty soils; 
subject to wind 
erosion. 


Nearly level slopes ; 
occasional flood- 
ing. 


Nearly level slopes; 
occasional flood- 
ing. 


Features favorable. 


Sloping. 


Eroded soils; 
Slickspots are 
unstable. 


Subject to flood- 
ing; level to- 
pography. 


Nonarable; fre- 
quent flooding. 


Steep, broken to- 
pography. 
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SOIL SURVEY 


TABLE 4.—Hngineering 


Soil series and map symbol! 


McLain (MaA, Mb) 


Miller (Mc) 


Newtonia (NeA, NeB, NeC, NnC2) 


Norge (NoA, NoB, NoC, NoC2, NoD, 
NoD2, NxC). 

(For interpretations of the Albion soil 
in mapping unit NxC refer to the Al- 
bion series.) 

Owens (OwE) 


Port (Pf, Ps) 


Pratt (PtC, CuB) 

(For interpretations of Carwile soils in 

the mapping unit CuB, refer to the 
Carwile scries.) 


Reinach (RecA, ReD) 


Renfrow (RkC, KrC2) : 
(For interpretations of Kirkland soils 
in the mapping unit KrO2, refer to 

the Kirkland series.) 


Sand dunes, Lincoln material (Sa) 


Shellabarger (ShB, ShC, ShD) 


Sogn (SnB, SsF) : - 

(For interpretations of Summit soils 

in the mapping unit SsI’, refer to the 
Summit series.) 


See footnote at end of table. 


Topsoil 


Good to fair: 
clay loam is 
shallow over clay. 


silty 


Poor: too clayey--- 
Good___---------- 
Goddiusicsevezeus 
Poor: too clayey 


and shallow. 


Goods avsvs.tsece 
Poor: low fertility; 
erodible. 


Good to fair: 
eroded on steep 
slopes. 


Good to a depth of 
1 foot. 


Unsuitable: erod- 
ible. 
Poor: 


Poor: too shallow 
and too stony. 


.| Poor: 


-| Poor: 


_| Poor: 


easily | Fair: 


easily eroded.| Good.._..-..------ 


Suitability as source of-— 


Select grading 
material 


Poor: unstable 
when wet or too 
clayey. 


Unsuitable: 
plastic. 


highly 


unstable 
when wet. 


surface is 
elastic; shallow 
over clayey ma- 
terials. 


Unsuitable: 
plastic. 


highly 


unstable 
when wet; elastic. 


quite elastic__ 


Poor: unstable and 
clayey. 


Poor unless mixed 
with binder. 


Unsuitable: too 
stony and too 
clayey. 


Road fill 


Poor: unstable 
when wet; diffi- 
cult to compact; 
fast capillary 
action. 


Poor to a depth of 
2% feet but good 
below. 


Poor: close mois- 
ture control re- 
quired; unstable 
when wet. 


Poor: unstable 
when wet. 


Very poor: high 
shrink-swell 
potential; un- 
stable when wet. 


Poor: low density; 
difficult to com- 
pact; high capil- 
lary action. 


Good when slopes 
are stabilized. 


Good to fair: close 
moisture control 
required. 


Very poor: high 
volume change; 
unstable when 
wet. 


Good when slopes 
are stabilized. 


Goods... 222s cetes 
Poor: shallow over 
bedrock. 


Soil features affecting— 


Farm Ponds 


Highway location 


Level topography; 
seldom flooded; 
subsoil unstable 
when wet. 


Occasional to fre- 
quent flooding; 
nearly level to 
depressional, 


Level to gently 
sloping topog- 
raphy; weak 
foundation when 
wet. 


Level to sloping 
topography; weak 
foundation when 
wet. 


Gentle to strong 
slopes; weak 
foundation unless 
shale is close to 
surface. 


Occasional flooding; 
weak foundation. 


Cuts easily eroded___ 


Occasional flooding; 
weak foundation. 


Highly plasti¢ sub- 
soil; poor internal 
drainage; weak 
foundation. 


Unstable slopes - ---- 


Features favorable... 


Hard limestone at a 
depth of 9 inches. 


interpretations of soils—Continued 


Farm ponds-—-Continued 


Reservoir area 


Features favorable 
for dug ponds; 
flooding. 


Features favorable 
for dug ponds; 
flooding. 


Level to gently slop- 
ing topography; 
features favorable. 


Level to sloping 
topography; other 
features favorable. 


Shallow soil; strong 
slopes. 


Features favorable 
for dug ponds. 


High rate of seepage. 


Features favorable 
for dug ponds, 


Gentle slopes__.__-- 


High rate of seepage. 


Features favorable___ 


Very shallow to 
deep soils. 


Embankment 


Features favorable... 


Low stability; sub- 
ject to cracking. 


Features favorable__. 


Features favorable... 


Limited borrow ma- 
terial; highly 
plastic. 


Features favorable___ 


Erodible soil ma- 
terial; unstable. 


Features favorable_._ 


Low stability; high 
shrink-swell po- 
tential. 


Erodible soil ma- 
terial; unstable. 


Features favorable. __ 


Limited borrow 
material. 
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Soil features affecting—Continued 


Agricultural drainage |. 


Not needed__.___--- 


Somewhat poor 
drainage; flooding; 
surface ponding 
common. 


Not needed__._____- 


Not needed_...-.2__ 


Not needed________- 


Not needed_________ 


Not needed_.____.___ 


Not needed___._.__. 


Very slow internal 
drainage. 


Not needed____-___- 


Irrigation 


Features favorable... 


Occasional to fre- 
quent flooding; 
very slow per- 
meability. 


Features favorable-__ 


Level to sloping 
topography. 


Strong slopes; very 
slow internal 
drainage; 
shallow. 


Occasional flooding; 
other features 
favorable. 


Rapid intake rate; 
low available 
water capacity; 
subject to wind 
erosion. 


Occasional flooding; 
other features 
favorable. 


Very slow intake 
rate; very slow in- 
ternal drainage. 


Subject to wind 
erosion; low water 
capacity; very 
rapid intake rate. 


Features favorable___ 


Soils very shallow 
over limestone. 


Terraces and 
diversions 


Level topography; 
seldom flooded. 


Level to depression- 
al topography; 
subject to flood- 
ing. 


Features favorable__- 


Some sloping areas 
are eroded; other 
features favorable. 


Shallow soil; very 
slow internal 
drainage. 


Occasional flooding; 
nearly level slopes. 


Undulating and 
hummocky topog- 
raphy; subject to 
wind erosion. 


Nearly level slopes__- 


Features favorable___ 


Subject to wind 
erosion; unstable 
soil; very rapid 
internal drainage. 


Features favorable; 
subject to some 
wind erosion. 


Soils very shallow 
over limestone. 


Waterways 


Level topography; 
seldom subject 
to flooding. 


Subject to flooding; 
level to depres- 
sional topog- 
raphy. 


Some sloping and 
eroded areas; 
other features 
favorable. 


Some sloping and 
eroded areas; 
other features 
favorable. 


Shallow, droughty 
soil. 


Occasional flood- 
ing; nearly 
level slopes. 


Droughty; subject 
to wind erosion. 


Nearly level slopes. 


Features favorable. 


Unstable soils; sub- 
ject to wind ero- 
sion; droughty. 


Features favorable; 
subject to some 
wind erosion. 


Soils very shallow 
over limestone. 
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Soil series and map symbol! 
Topsoil 


Summit (SsF, SuB, SuC, SyC2)___-.- __....| Good to a depth of 


(For interpretations of Sogn soils in 2 feet. 
the mapping unit SsF, refer to the 
Sogn series.) 
Tabler:GlaA)asessivencteledo veces eoes Poot. ss Steet sc. 
Vanoss (VaA, VaB, VaC, VaD)------------ Fair: easily eroded_ 


Vernon (VeC, VsE)--------------.------ Poor: too clayey 


and too shallow. 


Waurika (Wa).--.---------------------- 


Poor: 


Vahola: (Ya). Vf)anccek-oo oS ee wies easily eroded - 


1 Interpretations were not made for Oil-waste land. 
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TABLE 4.—Engineering 


Suitability as source of— Soil features affecting— 
Farm Ponds 
Select grading Road fill 
material 
Highway location 

Unsuitable: plastie_| Very poor: moder- | High compressibility; 
ate to high shrink- seasonal seepy 
swell potential; spots; moderate 
limestone is at a to high shrink- 
depth of about 4 swell potential. 
feet in places. 

Poor as seeeeeueeett Very poor: highly High compressibil- 
plastic; high ity; very slow in- 
shrink-swell po- ternal drainage; 
tential; unstable seasonal perched 
when wet. water table; lateral 

seepage above 
clay layer. 

Poor: unstable Poor: close mois- Level to sloping; 
when wet. ture control re- relatively unstable 

quired; unstable subsoil. 
when wet. 

Poor: highly plastic.) Poor: shale or clay | Gently sloping to 
substratum close strongly sloping; 
to surface. shale or clay near 

surface. 

Very poor: high Very poor: high High shrink-swell 
shrink-swell shrink-swell potential; unstable 
potential. potential. foundation ma- 

terial. 

GOOd ees tines Good when slopes Occasional flooding. 
are stabilized. 

state. As the moisture content is further increased, the 


The field moisture equivalent (FME) is the minimum 
moisture content at which a smooth soil surface will 
absorb no more water in 30 seconds when the water is 
added in individual drops. It is the moisture content 
required to fill all the pores in sands and to approach 
saturation in cohesive soils. The volume change from 
field moisture equivalent is the change in volume, ex- 
pressed as a percentage of the dry volume, that takes 
place when the moisture content of the soil is reduced 
from the field moisture equivalent to the shrinkage limit. 

Mechanical analyses involves sorting soil components by 
particle size. All soils can be divided as either coarse 
grained or fine grained according to the percentage of 
particles passing the No. 200 sieve. Sand and other 
granular materials are retained on the No. 200 sieve, but 
silt and clay materials pass through it. Clay is the frac- 
tion passing the No. 200 sieve that is smaller than 0.002 
millimeter in diameter. The material between that held 
on the No. 200 sieve and that having a diameter of 0.002 

millimeter is mostly silt. 

Liquid limit and plastic limit indicate the effect of 
water on the consistence of the soil material, As the 
moisture content of a clayey soil increases from a dry 
state, the material changes from a semisolid to a plastic 


material changes from a plastic to a liquid state, The 
plastic limit is the moisture content at which the soil 
material passes from a semisolid to a plastic state. The 
liquid limit is the moisture content at which the material 
changes from a plastic to a liquid state. The plasticity 
index is the numerical difference between the liquid limit 
and plastic limit. It indicates the range of moisture. 
content within which a soil material is plastic. 


How Soils are Formed and Classified 


This section tells how the factors of soil formation 
affected the development of soils in Kay County, and it 
describes some of the processes responsible for the devel- 
opment of horizons. Then the current system of soil 
classification is explained, and each soil series in the 
county is placed in classes of this system and in its great 
soil group in the system adopted in 1938. The soil series, 
including a profile representative of each series, are 
described. The last part of this section, based on analyt- 
ical data, is a general discussion of some properties of 
the soils in Kay County. 


interpretations of soils—Continued 
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Reservoir area 


Features favorable___ 


Features favorable___ 
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Irrigation 


Features favorable. _- 


Unstable material; 
highly plastic; 
subject to crack- 


Not needed____...-- 


Somewhat poorly 
drained; very slow 
internal drainage; 


Very slow internal 
drainage; very 
slow intake rate. 


Very slow internal 
drainage; very 
slow intake rate. 


Terraces and 
diversions 


Waterways 


Features favorable... 


Nearly level to de- 
pressional topog- 
raphy. 


Features favorable. 


Nearly level to de- 
pressional 
topography. 


Limited borrow 
material. 


Shallow soils...___-- 


Features favorable.-_| High fills unstable. __ 


High rate of seepage; 


High seepage... -.-- 
flooding. 


ing. seasonal perched 
water table. 
Features favorable___| Features favorable.__; Not needed__-..---- 


Not needed.___.---- 


Features favorable__- 


Not needed__..----. 


Features favorable___| Features favorable___| Features favorable. 


Shallow, droughty 
soils. 


Soils shallow over 
shale. 


Soils shallow over 
shale. 


Very slow intake 
rate. 


Very slow perme- 
ability; nearly 
level slopes. 


Features favorable. 


Rapid intake rate; 
subject to flood- 
ing. 


Level to undulating 
topography; sub- 
ject to flooding. 


Level to undulating 
topography; sub- 
ject to flooding. 


Factors of Soil Formation 


Soils form a continuum on the land surface. Each soil 
has a profile, which is a succession of layers, or horizons, 
in a vertical section. The profile is basic to scientific 
studies of soil. Most profiles have three master horizons 
—A,B,and C. The A horizon, commonly called the sur- 
face layer, is the uppermost master horizon. The B hori- 
zon. is commonly called the subsoil, and the C horizon is 
called the substratum or parent material. All of these 
master horizons can be subdivided. The subdivisions 
are identified by a letter plus a number, such as Al, A2, 
A8, B1, B2, B38. The subdivisions of master horizons pro- 
vide clues to the processes of soil formation and are 
important to the use and management of soils. 

At a given point, the nature of a profile, including the 
arrangement of the horizons, depends mainly on the 
interrelationship of the five factors of soil formation. 
These factors are (1) the physical and mineralogical 
composition of the parent material; (2) the climate 


under which the soil material has accumulated and - 


existed since accumulation; (8) the plant and animal life 

on and in the soil; (4) the relief, or lay of the land; and 

(5) the length of time the forces of soil development 
255-333—67—5 


have acted on the parent material. All these factors are 
important, but in different locations and under different 
conditions, some factors influence the formation of soils 
more than others. 

The five factors are interdependent; each modifies the 
effect, of the others. Climate and vegetation are the 
active forces that change the parent material and gradu- 
ally form a soil. Relief, mainly through its control of 
runoff, influences the effects of climate and vegetation. 


Parent material 


In this county the parent material of soils was derived 
mainly from materials of early Permian, of Quaternary, 
and of Recent ages. The parent material is older in the 
eastern part of the county and was derived from hard, 
partly fractured limestone interbedded with calcareous 
reddish to grayish shale and clay. These beds of lime- 
stone are hard, thick, and moderately resistant to weather- 
ing. Slow weathering of limestone is evidenced by the 
small mesalike areas that rise above the surrounding land- 
scape and are capped with limestone. The very shallow 
Sogn soils formed where the decomposition of limestone 
has been very slow. Inthe parent material of the Labette, 
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TasLe 5.—EHngineering 


[Tests performed by the Oklahoma Department of Highways in accordance with stand- 


Shrinkage 
Volume 
change 
Soil name and location Parent material Oklahoma| Depth | Horizon from field 
report No. moisture 
Limit Ratio equiva- 
lent 
Brewer silty clay loam: : : Inches Percent 
1,000 feet S. and 200 feet E. of NW. corner, | Alluvium, SO0-6920 — Alas t2203 15 1. 82 6 
sec. 32, T, 28 N., R. 1 W. (modal). 80-6921 8-22 | B2t_-_-_- 10 2. 02 55 
SO-6922 36-46 | CL_-.---- 12 1.91 50 
Kirkland silt loam: 
1,320 feet W. and 200 feet 8. of NE, corner, | Clays and shales of the $0-6917 0-9 | Ap------ 17 1.77 28 
sec. 10, T. 28 N., R. 2 W. (modal). Wellington S0-6918 9-22 | B2t_____- 11 2. 00 76 
formation. 480-6919 30-386 | B23___.- 11 2. OL 69 
Pratt loamy fine sand: 
1,600 feet W. of SE. corner, sec. 21, T. 26 Kolian deposits. 80-6923 QO-141 | AL -e. 5 NP NP NP 
N., R. 2 W. (modal). SO-6924 11-40 | B2__.---- NP NP NP 
Shellabarger fine sandy loam: : 
500 feet I. of SW. corner, sec. 27, T. 27 N., | Alluvium from high 80-6931 0-8 7.0) eae 21 1. 62 11 
R, 4 E. (modal). terraces. SO-6932 16-28 } 21_--__- 14 1. 88 25 
$0-6933 42-60 | C__-_-_-- 14. 1. 86 12 
Tabler silt loam: 
250 feet S. and 150 fect E. of NW. corner, | Redbeds. $O-6914 0-S Ape 4. 2 18 1. 74 13 
SW sec. 2, T. 27 N., R. 2 W. (modal). $O-6915 8-27 | Bat_-___- 9 2, 05 81 
SO-6916 38-46 | C__--_--- 10 2. O1 67 
Vanoss silt loam: 
1,900 feet W. and 100 feet_N. of SE. corner, | Alluvium. $O0-6928 0-12 | Al_.-_ ee 20 1. 74 11 
sec. 22, T. 28 N., R. 3 HE. (modal). $O0-6929 16-24 | B21t_-___ 15 1, 87 55 
SO-6930 38-54 | C______-- 16 1. 81 37 
Waurika silt loam: 
900 feet S. and 200 fect W. of NE. corner, | Alluvium from high $0-6925 0-9 Ap_-..-- 20 1. 74 5 
sec. 5, T. 25 N., R. 1 I. (modal). terraces. SO-6926 9-26 | B21t_--_- 8 2. 07 86 
SO-6927 38-48 | C_.._ 9 2. 06 57 
1 Mechanical analyses according to the AASILO Designation: T 88-57 (4). Results by this procedure frequently may differ somewhat 


from results that would have been obtained by the soil survey procedure of the Soil Conservation Service (SCS). 


In the AASHO procedure, 


the fine material is analyzed by the hydrometer method and the various grain-size fractions are calculated on the basis of all the material, 


including that coarser than 2 millimeters in diameter. 


od and the material coarser than 2 millimeters in diameter is excluded from calculations of grain-size fractions. 


Jn the SCS soil survey procedure, the fine material is analyzed by the pipette meth- 


The mechanical analyses 


data used in this table are not suitable for use in naming textural classes for soils. 
2'The Oklahoma Department of Highways classification procedure further subdivides the AASHO A-2-4 subgroup into the following: 


Newtonia (fig. 24), and Summit soils, the high content 
of lime has directly influenced the formation of a strong 
granular structure. 

The central and western parts of the county are under- 
lain by alternating strata of dark-colored shale and clay 
of the Wellington formation (fig. 25). In the more 
nearly level areas, this formation is overlain by an old 
alluvial outwash plain of Pleistocene age. On part of 
this plain is the parent material of the Tabler, Bethany, 
and Kirkland soils. Outwash rocks of rounded quartz, 
3 to 5 inches in diameter, occur on the level areas of 
Tabler soils. In many level areas strata of sand and 
gravel occur at a depth of 15 to 35 feet. Possibly, 
a thin mantle of loess contributed in the forming of 
the fairly thick A horizon of the Tabler, Bethany, and 
Kirkland soils. 

From many of the more sloping areas, the alluvial 
plain has been removed by geological erosion, and Kirk- 
land soils have developed in residuum from the Welling- 
ton or Garber formations. The shallow Owens clay de- 


veloped where the Wellington formation lies near the 
surface. 

The Garber formation has influenced development of 
soils in the southwestern part of the county. In this for- 
mation the clay and shale are redder than those of the 
Wellington formation. Reddish parent material was de- 
rived from the Garber formation and has given rise to 
Vernon and Renfrow soils. The Vernon soils formed 
where the parent material is near the surface, and the 
Renfrow soils formed where it is at a greater depth. 

Norge and Vanoss soils developed in loamy sediments 
that were laid down by rivers and smaller streams. The 
Norge soils developed on uplands near the Chikaskia 
River and other streams in thick deposits of clay loam 
to silty clay loam. These deposits were laid down by the 
river and other streams when they were flowing at higher 
elevations. Small water-worn pebbles of quartz are com- 
mon throughout the profile of Norge soils. In many 
places coarse sand and gravel occur where the alluvial 
mantle is in direct contact with the underlying Permian 
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test data 
ard procedures of the American Association of State Highway Officials (AASHO) (1)] 
Mechanical analysis ! Classification 
Liquid | Plasticity 
Percentage passing sieve— Percentage smaller than— limit index 
AASITO ? Unified’ 
No. 10 No. 40 No. 200 0.05 mm. | 0.005 mm. | 0.002 mm. 
(2.0 mm.) | (0.42 mm.) | (0.074 mm.) 
Jogos. Jace 100 97 92 34 28 33 12 | A-6(9)_-.-------._-} CL. 
Sek ote Sires 100 96 88 50 44 49 24 | A-7-6(15)_.._......-| CL. 
eee ee een 100 98 86 42 40 50 27 | A-7-6(17)_..-.._..-| Cl. 
he ua N tae IE 100 98 87 31 26 34 10 | A-4(8)_________.__-] MIL-CL. 
Detar eae 100 98 92 47 43 56 27 | A-7-6(18)___.____--| MH-CH. 
99 98 97 90 46 42 57 32 | A-7-6(19)___.____-- CFL. 
100 92 18 13 7 6 NP NP | A-2-8(0)-.--_--_--- SM. 
100 92 16 12 10 9 NP NP | A-2-3(0)-.-.------- SM. 
100 99 71 56 16 14 31 Gy ASE eke i ie cues ML. 
100 98 64 57 25 21 29 10 | A-4(6)__-_-__-___.-- CL. 
100 96 39 30 17 15 20 3 | A-4(1)------------- SM. 
be cies Alas 100 97 89 25 21 27 5 | A-4(8)..._--.____---] ML-Cl. 
Belek ats 100 98 95 53 48 63 33 | A-7-5(20)___..._-..| MH-CH 
100 99 96 89 45 40 50 25 | A-7-6(17)___...-_--- CL. 
ie sen Aah 42 100 96 87 26 21 28 5 | A-4(8)__..__.._-_-_| ML-CL. 
ne Meare 100 99 95 42 35 48 20 | A-7-6(14).__...--..]| ML-CL. 
eye a tenes 100 97 91 34 29 40 16 | A-7-6(10)__.___----]| ML-CL. 
100 99 95 89 25 18 25 4 | A-4(8)__--. 22 - ee ML-CL. 
Mea ee arenes 100 98 93 55 50 66 35 | A~7-5(20)___._.--..| MH-CH, 
100 99 96 91 45 38 49 26 | A-7-6(16).-_.------ CL. 


A~-2-3(0) if the plasticity index equals nonplastic (NP); A-2(0) if the plasticity index equals nonplastic to 5; and A-2-4(0) if the plasticity 


index is 5 to 10. 


2 The Soil Conservation Service and the Bureau of Public Roads have agreed that all soils having a plasticity index within two points 


of the A-line are to be given a borderline classification. 


Examples of borderline classifications thus obtained are ML-Cl and MI-CH. 


#100 percent of the material in this sample passed the No. 4 sieve (4.7 mm.). 


5 NP=nonplastic. 


material. The Albion soils formed on slopes where the 
coarse sand and gravel lie close to the surface. 
Vanoss soils developed in old, alluvial sediments along 
the Arkansas and Salt Fork Arkansas Rivers. The loamy 
parent material of both the Norge and the Vanoss soils 
is fairly high in weatherable minerals and is partly 
Eeponeinle for the permeability and fertility of those 
soils, 

Dougherty, Eufaula, Pratt, and Shellabarger soils 
formed in sandy materials that were deposited by wind 


or water and then reworked by wind. These soils are 


mainly along uplands of the Salt Fork Arkansas and 
Arkansas Rivers. In an area about 5 miles west of Ton- 


kawa, the parent material is a mixture of eolian loamy . 


fine sand and alluvial clay that have been deposited over 
the older Wellington formation. Carwile soils developed 
from the clay, and Pratt soils developed from the loamy 
fine sand. 

The alluvial soils of this and other counties are young 
and have characteristics that are essentially the same as 


The 


those of their parent material. In Kay County the Yahola 
and Carr soils are of this kind because they are on first 
bottoms and are frequently flooded. Differences in color 
and texture between the Yahola and Carr soils reflect the 
differences in the sources of their parent material. The 
parent material of Yahola soils came from the Permian 
redbeds and was carried by the Salt Fork Arkansas 
River. It is reddish-brown fine sandy loam. The parent 
material of the Carr soils originated in the Rocky Moun- 
tains and was carried by the Arkansas River. It is dark 
grayish-brown, coarser textured fine sandy loam. The 
Carr and Yahola soils are calcareous because, in the 
frequent floods, they receive fresh soil material that is 
high in bases, 


Climate 


Climate is important in the formation of soils because 
it has much to do with weathering of parent material, 
the kind and amount ‘of vegetative cover, and the animal 
life in and on the soil. Precipitation, as well as alter- 


“3 pe i by : J a #: a & — 


Figure 24,—Limestone parent material of the Newtonia and other 
soils in the eastern part of the county. 


nate freezing and thawing, influences the rate at which 
unweathered clay, shale, or limestone breaks down to 
form soils. By affecting the kind and amount of vegeta- 
tion and the rate of biological activity, temperature and 
moisture indirectly influence the rate that organic mat- 
ter decays. Temperature also affects the speed of chem- 
ical reaction. 

Kay County is characterized by a subhumid climate 
that is generally uniform throughout. Summers are 
warm, and winters are mild. Most of the moisture falls 
during the warm months when the temperature favors 
chemical and biological activity. Variations in tempera- 
ture cause freezing and thawing and favor the formation 
of good granular structure, which is a characteristic of 
most soils in the county. By affecting plant and animal 
life, an active factor in the formation of soils, climate 
indirectly affects the kinds of soils that develop. 

Precipitation has not been enough in most of Kay 
County to leach from the soils much of their plant nutri- 
ents or generally much of the lime. Most mature soils 
have a slightly acid surface layer and an alkaline sub- 
soil. In many soils a zone of lime indicates the average 
depth to which water percolates. This zone may be near 
the surface in sloping or shallow soils or at.a depth of 
30 to 40 inches in nearly level soils of the uplands that 
have a clay subsoil. Most soils that have a loamy subsoil 
do not have a zone of free lime. 

The frequent hard rains in the county have eroded the 
surface layer of cultivated ‘fields in the uplands and have 
also caused flooding that deposits fresh ‘silty and clayey 
alluvium on the flood plains. The loss of material from 
the surface layer decreases fertility, reduces infiltration, 
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and in places, changes the texture. Because strong winds 
blow across the county in summer, moisture rapidly evap- 
orates and fine particles are blown from the surface of 
unprotected areas. ‘This loss of fine particles reduces the 
fertility of the soils. 

Climate has a direct effect on the formation of soils, 
but in Kay County it has had little effect in the forma- 
tion of soils of different kinds, Except in local areas, the 
climate is uniform throughout the county, and the for- 
mation of different kinds of soils has been the result of 
the other four factors of soil formation. 


Vegetation and living organisms 


Plants, micro-organisms, earthworms, animals, and 
other forms of life on or in the soils are active in the for- 
mation of the soils. Living organisms help to decompose 
plant residue and to convert nutrients into a form that 
is more readily available to plants. Living organisms also 
affect soil development by speeding up or slowing down 
chemical changes in the soils. 

The native vegetation in Kay County consists mainly 
of prairie grasses, but there are a few small areas of 
trees in the uplands and along streams. The soils formed 
under prairie grasses have a dark-colored, friable, granu- 
lar surface layer that holds moisture and plant nutrients 
well because the grasses, including their roots, contribute 
a large amount of organic matter to the soils. In addi- 
tion, the fibrous roots of the grasses penetrate to a depth 
of 18 to 24 inches, anc some of the smaller roots go much 
deeper. These roots absorb much of the rain that falls 
during the growing season and, therefore, lessen the 
leaching of plant nutrients. Also, the roots of the grasses 
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Figure 25.—Alternating beds of clay and shale from the redbeds 
of the Wellington formation. Soils in the western part of the 
county formed in this material. 
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bring nutrients, mainly calcium, to the surface. These 
nutrients are returned to the surface layer in the organic 
residue of plants. 

The soils of the uplands that formed under a cover 
consisting mostly of post oak and blackjack oak are less 
fertile than the dark-colored, granular soils that formed 
under grasses. Although a large amount of leaves fall 
from the trees, much of this organic material is oxidized 
under the warm climate and is not returned to the soils 
in an organic form. As the leaves decompose, a weak 
acid forms and is carried downward by water. In the 
Dougherty and Eufaula soils, for example, the weakly 
acid water percolates rapidly and leaches the basic ele- 
ments, such as calcium and magnesium, from the upper 
part of the profile. Forming at the same time in the 
lower part of the profile is sandy clay loam to loamy 
sand that is colored by traces of iron oxides. These lay- 
ers retain moisture and plant nutrients in proportion to 
their content of clay. 

The soils formed under bottom-land hardwoods contain 
more organic matter than those formed under upland 
oaks. Jn addition to the organic matter from the trees, 
these soils received organic matter in the fresh alluvial 
deposits. Most of these soils are darkened by organic 
matter to a depth of 10 to 20 inches or more. 

Under continuous cultivation some soils lose their 
favorable granular structure. Grain, hay, and other 
crops take mineral plant nutrients from the soils, and 
these nutrients are lost where the crops are harvested. If 
plowing is at the same depth year after year, plowpans 
form in some soils and restrict the downward movement 
of water. This decrease in water below the plowpan les- 
sens the biological and chemical action in the soils and 
the amount of water available to plants. 


Relief 


Relief influences the formation of soils through its 
effect on drainage, erosion, soil temperature, and plant 
cover. In Kay County relief is largely determined by 
the degree that underlying bedrock resists weathering 
and geological erosion. The relief of Kay County is 
relatively uniform in elevation in the uplands of the cen- 
tral and western parts. The eastern part of the county 
is characterized by broad gently sloping plains that are 
strongly dissected by sloping drains. Limestone escarp- 
ments in steep narrow bands commonly have differences 
in elevation of 50 to 100 feet. 

Soils have a grayish clay subsoil in upland areas that 
are nearly flat or depressional and from which there is 
little if any runoff. Where there is more runoff, the soils 
are less grayish and generally contain less hydrogen ions 
in the surface layer. Where runoff is excessive, little 
water enters the soil, plants do not grow vigorously, and 
soil formation proceeds slowly. Unless the plant cover is 
protective, geological or accelerated erosion may progress 
faster than soil development. Soils on steep slopes have 
a lime zone at or near the surface because less lime has 
been leached and soil forms more slowly than on milder 
slopes. 

Wide alluvial bottom lands occur along the Chikaskia 
and Salt Fork Arkansas Rivers. In areas that are sel- 
dom flooded, the slightly higher soils near the river 
channels are normally more loamy than are the more 
clayey cdepressional soils adjoining uplands. Because of 
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the steep limestone escarpment, the flood plain of the 
Arkansas River is rather narrow in places and is flooded. 
frequently. Soils in these frequently flooded areas vary 
in texture. 

Time 

Time as a factor in soil formation cannot ‘be measured 
strictly in years. The length of time necessary for a 
soil to develop depends upon the other factors of soil 
formation. If the other factors have not operated long 
enough for definite genetic horizons to form, the soil is 
considered young, or immature. Mature soils have ap- 
proached equilibrium with their environment and tend 
to have well-defined horizons. 

Most of the soils in Kay County have well-defined 
horizons and are mature. Examples are Tabler, Bethany, 
and Kirkland soils of the uplands. Vanoss and Norge 
are younger, though they have well-expressed horizons. 
Vernon, Owens, and Sogn soils have been developing a 
long time, but their horizons are not so well expressed, 
because thelr parent material is resistant and because 
geological erosion has washed away the soil material 
almost as fast as it formed. Alluvial soils on the bottom 
lands have been developing for a short time and show 
little horizon development. 


Processes of Horizon Differentiation 


Horizon differentiation, or the development of hori- 
zons, in a soil profile is the result of the factors of soil 
formation interacting. In almost all the soils in this 
county, and elsewhere, processes that have encouraged 
the development of horizons are (1) accumulation of or- 
ganic matter, (2) translocation of silicate clay minerals, 
(3) leaching and accumulation of carbonates, and (4) 
reduction or transfer of sesquioxides. Other processes, 
such as geologic erosion and mixing of soil material by 
burrowing animals, retard the development of horizons. 
The kinds and number of horizons that form in the soil 
profile depend on relative effects of the processes that 
encourage horizon differentiation and those that retard it. 


Accumulation of organic matter 


The accumulation of organic matter in soils depends 
mostly on the rate it is added and the rate it decays. 
After a long period of time in many soils the gain and 
loss of organic matter tend to be about equal. Even 
though. additions continue, the quantity of organic mat- 
ter stabilizes and remains fairly constant. Some of the 
organic matter accumulated in the surface layer is car- 
ried downward into the subsoil by earthworms and bur- 
rowing animals. 

Grass vegetation favors the accumulation of organic 
matter. In Kay County the content of organic matter in 
the surface layer of the soils formed under grass stabi- 
lizes at 3 percent. But the content of organic matter in 
all kinds of soils tends to decrease if the soils are culti- 
vated continuously. 

The soils formed under a savannah type of vegetation 
have accumulated less organic matter in the surface layer 
than the soils formed under a cover that is entirely grass. 
In soils of this county formed under savannah vegeta- 
tion, the content of ‘organic matter decreases sharply 
below a depth of 6 inches. Organic matter in the form 
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of humus has been transferred, in suspension and solu- 
tion, from the surface layer to the lower horizons. The 
Dougherty and Eufaula soils are examples of soils that 
have an illuviated A2 horizon from which organic matter 
has been leached. 


Translocation of silicate clays 


Distinct horizons form in some soils as a result of the 
translocation of silicate clays from the upper part of the 
profile to the lower part. This downward translocation is 
indicated by the presence of clay coatings and films on 
the ped surfaces in the B horizon. 

The clayey B horizon that formed in the Tabler, Kirk- 
land, Renfrow, and Bethany soils is partly the result of 
the transfer of silicate clays. Vanoss, Norge, Newtonia, 
and Shellabarger soils have more silicate clays in the B 
horizon than in the A horizon. Apparently, however, 
these soils have had. less translocation of the clays than 
the Tabler and Kirkland soils, which have a more clayey 
B horizon and more abundant clay films. In the Dougher- 
ty and Eufaula soils, a distinct A2 horizon that is very 
low in silicate clays has formed as a result of the trans- 
location of silicate clays. The Pratt soils lack an A2 hori- 
zon, but there are small bands of silicate clays in the 
subsoil that appear to be the result of translocation, 


Leaching and accumulation of carbonates 


In some soils of the county, calcium has been leached 
downward to the depth that water generally percolates, 
generally between 20 and 40 inches, where it accumulates 
as concretions of calcium carbonate. Among the soils in 
Kay County showing such accumulation are those of the 
Tabler, Kirkland, Renfrow, and Carwile series. Calcium 
has not accumulated in the profile of Norge, Vanoss, 
Shellabarger, Pratt, Newtonia, and other soils, nor has 
a distinct illuviated A2 horizon formed. Dougherty and 
Eufaula soils, however, have a distinct illuviated AQ hori- 
zon from which calcium has been leached downward to 
lower horizons or has been leached completely from the 
soil profile. 

Young alluvial soils that are frequently or even occa- 
sionally flooded have a calcareous to alkaline soil profile 
because it is recharged ‘with bases during each flood. Soils 
of this kind that are high in calcium are in the Miller, 
Yahola, Lincoln, Carr, and Humbarger series. The lower 

part of the Vernon and Owens soils is high in calcium 
carbonates, but the calcium is from the parent material 
and is not a result of leaching. 


Reduction and transfer of sesquioxides 


The movement of sesquioxides from one horizon to 
another, or locally within a horizon, is common in the 
soils of Kay County. This movement is indicated in the 
Summit, Newtonia, and Labette soils by round, black, 
shotlike concretions that have accumulated in the lower 
part of the B horizon and in the C horizon. These con- 
eretions are 14 to 1% inch in diameter. In some local 
areas, concretions of this kind are also in the profile of 
the Brewer, Bethany, Kirkland, and Lela soils. In the 
lower part of the poorly drained Carwile soils, the yel- 
lowish and grayish mottles are the result of reduction 
and transfer of iron. In many places the transfer of iron 
is indicated in the Eufaula and Dougherty soils by the 
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irregular bands of yellowish to reddish mottles that occur 
in the lower part of the profile. 


Processes retarding horizon differentiation 


Among the processes that retard the development, of 
distinct horizons are mixing of soil material by earth- 
worms, shrinking and cracking of the soil, growth and 
decay of plants, accelerated or geologic erosion, and 
deposition of alluvium. 

Earthworms transfer organic matter downward and 
mix it with the mineral particles of the soil. This trans- 
fer downward tends to make the horizon boundaries less 
distinct, and the mixing of organic matter and mineral 
particles promotes the formation of clear or gradual 
boundaries rather than of abrupt ones. The clear or 
gradual boundaries in the profile of Newtonia, Sum- 
mit, and Labette soils, as well as the strong granular 
structure in the A. horizon, indicate a large amount of 
mixing by earthworms. 

Horizon boundaries are also modified when soil materi- 
al moves down into the subsoil through shrinkage cracks. 
In some soils these cracks develop in the surface layer 
and the upper part of the clayey B horizon during ex- 
tremely dry periods. When a heavy rain follows a dry 
pericd, the soil material is washed downward in the 
cracks. The Tabler soils are an example of soils that 
shrink and crack. 

Grasses and other deep-rooted plants also transfer 
material from one part of the profile to another. Through 
their roots, these plants absorb nutrients from the lower 
horizons and, when the plants die, leave them in the upper 
horizon or on the surface. 

In shallow sloping soils, the formation of horizons is 
hampered by geologic and accelerated erosion, which 
may remove the soil material as fast as it forms. The 
Lincoln and other soils on flood plains show little hori- 
zon differentiation because they are frequently flooded 
and constantly receive fresh alluvium. 


Classification of Soils 


Soils are classified so that we can more easily remem- 
ber their significant characteristics. Classification enables 
us to assemble. knowledge about the soils, to see their 
relationships to one another and to the whole environ- 
ment, and to develop principles that help us to under- 
stand their behavior and their response to manipulation. 
First, through classification and then through use of 
soil maps, we can apply our knowledge of soils to specific 
fields and other tracts of land. 

Thus, in classification, soils are placed in narrow cate- 
gories that are used in detailed soil surveys so that 
knowledge about the soils can be organized and applied 
in managing farms, fields, and woodlands; in developing 
rural areas; in engineering work; and in many other 
ways.. They are placed in broad classes to facilitate study 
and comparison in large areas, such as countries and 
continents. 

Two systems of classifying soils have been used in the 
United States in recent years. The older system was 
adopted in 1938 (2) and later revised (5). The system 
currently used was adopted for general use by the 
National Cooperative Soil Survey in 1965. The current 
system is under continual study (4, 7). Therefore, read- 
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ers interested in developments of this system should 
search for the latest literature available. In this subsec- 
tion some of the classes in the current system and the 
great soil groups of the older system are given for each 
soil series in table 6. The classes in the current system 
are briefly defined in the following paragraphs. 

Orvrr: Ten soil orders are recognized in the current 
system. They are Entisols, Vertisols, Inceptisols, Aridi- 
sols, Mollisols, Spodosols, Alfisols, Ultisols, Oxisols, and 
Histosols. The properties used to differentiate the soil 
orders are those that tend to.give broad climatic group- 
ings of soils. Two exceptions, Entisols and Fistosols, 
occur in many different climates. 

Table 6 shows the five soil orders in Kay County— 
Entisols, Inceptisols, Mollisols, Alfisols, and Vertisols. 
Entisols are recent mineral soils that do not have genetic 
horizons or have only the beginnings of such horizons. 
Because Inceptisols generally form on young but not re- 
cent land surfaces their name is derived from the Latin 
inceptum, for beginning. Mollisols have surface layers 
darkened by organic matter. Alfisols have argillic horizons 
with more than 35 percent base saturation. Vertisols are 
mineral soils that have 80 percent more clay below a depth 


of 18 centimeters than above that depth and do not have 
a lithic or paralithic contact within 50 centimeters of the 
surface. 

Scuzorver: Each order is subdivided into suborders, 
primarily on the basis of those soil characteristics that 
seem to produce classes having the greatest genetic simi- 
larity. The suborders narrow the broad chmatic range 
permitted in the orders. The soil properties used to sepa- 
rate suborders mainly reflect either the presence or ab- 
sence of waterlogging or soil differences resulting from 
the climate or vegetation. 

Gruatr Grovur: Soil suborders are separated into great 
groups on basis of uniformity in the kinds and se- 
quence of major soil horizons and features. The hori- 
zons used to make separations are those in which clay, 
iron, or humus have accumulated or those that have pans 
interfering with growth of roots or movement of water. 
The features used are the self-mulching properties of 
clays, soil temperature, major differences in chemical 
composition (mainly calcium, magnesium, sodium, and 
potassium), and the like. The great group is not shown 
separately in table 6, because it is the last. word in the 
name of the subgroup. 


Tarue 6.—Soil series classified according to current and old systems ' of classification 


Current classification Old classification 
Series 
Family Subgroup Order Great soil group 

Albion__-..------ Fine loamy over sandy skeletal, | Udie Argiustolls_...-._--_.-.-- Mollisols_ ___- Reddish Prairie soils. 

mixed, thermic. 
Bethany..____--- Fine, mixed, thermic.._.------- Udie Paleustolls._._.-.--_--.--- Mollisols___-_- | Reddish Prairie soils. 
Brewer_.--_----- Fine, mixed, thermic.._-------- Udie Argiustolls__---------~--- Mollisols_ ~~ -- Brunizems. 
Garrs2-2ecessoen6 Coarse loamy, mixed, calcar- Typic Udifluvents.-_--.------- Entisols___-.- Alluvial soils. 

eous, mesic. 
Carwile___-_.---- Fine, mixed, noncalcareous, Typie Argiaquolls....--------- Mollisols_ -- ~~ Planosols. 

thermic. 
Dale_.-..--..---- Fine silty, mixed, thermic---~_- Udic Haplustolls. .-_-.-------- Mollisols. ___- Alluvial soils. 
Dougherty... _---.| Loamy, siliceous, thermic.._..-. Arenice Ultic Paleustalfs....__-- Alfisols...---- Red- Yellow Podzolic soils. 
Eufaula____------ Sandy, siliceous, thermic- -~--_--_-_ Psammentic Ultic Haplustalfs___| Alfisols_..__-- Red-Yellow Podzolic soils. 
Humbarger..-_--- Fine loamy, mixed, mesic¢___---- Fluventic Haplustolls_______--- Mollisols_ __-- Alluvial soils. . 

AW desc ore Fine silty, mixed, thermic-- ---- Fluventie Hapludolls____-..---- Mollisols_ _- ~~ Alluvial soils. 

Kirkland. ..__---- Fine, mixed, thermic..------~--- Abruptic Paleustolls_.--------- Mollisols_ _- -- Reddish Prairie soils. 
Labette____.----- Fine, mixed, mesi¢___---------- Udie Argiustolls.--...--------- Mollisols__ ~~ Reddish Prairie soils. 
Lela. _-_--------- Fine, mixed, thermie._--------- Typie Chromuderts__...--.---- Vertisols_____- Alluvial soils. 
Lincoln ?__.---__- Mixed, nonacid, thermic..__-.-- Typic Ustipsamments__._------ Entisols__ ~~~. Alluvial soils. 
McLain_____----- Fine, mixed, thermic.---------- Udie Argiustolls._...---2------ Mollisols.. --~_ Alluvial soils. 
Miller_______----- Fine, mixed, thermic___--__--~-- Udertie Haplustolls__--...----- Mollisols__.-_{ Alluvial soils. 
Newtonia___----- Fine silty, mixed, thermic_----_ Typic Paleudolls_--.---------- Mollisols_- -_- Reddish Prairie soils. 
Norge__---------- Fine silty, mixed, thermic. _---- Udie Paleustolls..-..--.------- [ollisols_— ~~~ Reddish Prairie soils. 
Owens___-_------ Clayey, mixed, thermic, shallow_| Typic Ustochrepts___.._---_--- Inceptisols__._| Lithosols. 
Port. oss neeekee Fine silty, mixed, thermic-- -.-- Fliventic Haphuistolls___.--__.- Tollisols. .---| Alluvial soils. 
Pritten<.o-éc¢0 42 Sandy, siliceous, thermic--_-_--~- Udic Haplustalfs____.--------- Alfisols.__---- Chestnut soils. 
Reinach____------ Coarse silty, mixed, thermic. .__| Udie Haplustolls_.--..-------- Mollisols_:_..] Alluvial soils. 
Renfrow..------- Fine, mixed, thermic___--.-~~--- Vertic Paleustolls__..---------- Mollisols_ ~~ -- Reddish Prairie soils. 
Shellabarger------ Fine loamy, mixed, thermic. .-_- Udie Argiustolls...-.....------ Molilisols. - .-- Reddish Prairie soils. 
Sogn ete kee ‘Fine loamy, mixed, mesic__.._-- Lithic Hapludolls____-_----..--- - Mollisols_ __._ Lithosols. 
Summit_.-------- Fine, mixed, thermic.._.--_---- Vertic Argiudolls_--.-.----_--- Mollisols_ - ~~~ Brunizems. 
Tabler___-.--.--- Fine, mixed, thermic._.-------- Abruptic Paleustolls__.._-_---- Mollisols. - - ~~ Chernozems. 
Vanoss____------. Fine silty, mixed, thermic___--- Udie Argiustolls...-....------- Mollisols_ ---- Reddish Prairie soils. 
Vernon....------- Clayey, mixed, thermic, shallow_| Typie Ustochrepts_.__.____---- Ineeptisols____| Lithosols. 
Waurika..--.---- Fine, mixed, thermic___------ _-| Abruptic Paleustolls-~-.....--- Alfisols. .-.--- Planosols. 
Yahola_...------- Coarse loamy, mixed, calcare- Typie Ustifluvents....-....---- Entisols_—.--- Alluvial soils. 

ous, thermic. 


1 Placement of some soil series in the current system of classification, particularly in families, may change as more precise information 


becomes available. 
2 In later surveys, the soils in this serics have been placed in the Crevasse series. 
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Suscrour: Great groups are subdivided into sub- 
groups, one representing the central (typic) segment of 
the group and others, called intergrades, that have prop- 
erties of one great group and also one or more proper- 
ties of another great group, suborder, or order. Sub- 
groups may also be made im those instances where soil 
properties intergrade outside of the range of any other 
great group, suborder, or order. The names of subgroups 
are derived by placing one or more adjective before the 
name of the great group. An example is Vertic Paleu- 
stolls. 

Famity: Families are separated within a subgroup 
primarily on the basis of properties important to the 
growth of plans or behavior of soils where used for 
engineering. Among the properties considered are tex- 
ture, mineralogy, reaction, soil temperature, permeabil- 
ity, thickness or horizons, and consistence. An example 
is the fine, mixed, thermic family of Vertic Paleustolls. 


Descriptions of the Soil Series 


In this subsection the soil series represented in Kay 
County, including a profile typical of the series, are de- 
scribed in alphabetic order. For a description of each 
soil mapped in the county, as well as additional infor- 
mation about the series, refer to the section “Descriptions 
of the Soils,” near the beginning of this soil survey. 


ALBION SERIES 


The Albion series consists of loamy to sandy soils that 
developed in beds of unconsolidated gravelly material. 
These soils occupy sloping uplands near flowing streams 
or rivers. 

The Albion soils have a more sandy profile than the 
associated Norge soils and contain a large amount of 
gravel in the substratum, which the Pratt and Shella- 
barger soils lack. 

Profile of Albion sandy loam in a cultivated field (850 
feet, west and 75 feet north of southeast corner of south- 
west quarter of sec. 36, T. 27 N., R. 1 W.): 


Ap—0 to 8 inches, brown (7.5YR 4/2) sandy loam, dark 
brown (75YR 3/2) when moist; weak, fine, granular 
structure to structureless; friable when moist, slight- 
ly hard when dry; numerous roots; few small quartz 
pebbles on the surface ; pH 5.6; abrupt boundary. 

Bi—8 to 13 inches, reddish-brown (5¥YR 4/4) heavy fine 
sandy loam, dark reddish brown (5YR 3/4) when 
moist; weak, fine and medium, granular structure; 
friable when moist; hard when dry; numerous roots 
and pinholes ; pF 5.6; clear boundary. 

B2t-—13 to 26 inches, reddish-brown (5YR 4/4) light sandy 
clay loam, dark reddish brown (5YR 38/4) when 
moist; moderate, medium, granular structure; friable 
when moist, extremely hard when dry; pH 6.0; 
gradual boundary. 

C—26 to 60 inches, yellowish-red (5YR 5/6) coarse sand and 
gravel, yellowish red (5YR 4/6) when moist; struc- 
tureless; loose when dry or moist; pH 6.1. 


The A horizon of Albion soils ranges from loamy sand 
to sandy loam or loam but is dominantly sandy loam. 
The Bi horizon ranges from heavy fine sandy loam to 
light sandy clay loam. The B2t horizon ranges from 
brown through reddish brown in a hue 7.5YR or 5YR. 
Tt ranges from heavy sandy loam to sandy clay loam in 
texture. Depth to coarse sand and gravel ranges from 
about 20 to 40 inches. The content of coarse sand and 
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gravel ranges from 50 to 70 percent in the C horizon. 
The profile ranges from medium acid to neutral in 
reaction. 

BETHANY SERIES 

In the Bethany series are deep, dark-colored soils that 
developed in alkaline, clayey and silty earths. These soils 
are on nearly level high terraces and undissected ancient 
alluvial plains. They have granular, permeable A and B1 
horizons that together are more than 14 inches thick over 
a slowly permeable, clayey B2t horizon. 

The Bethany soils are less sloping and are deeper to a 
B2 horizon than the associated Kirkland soils, which lack 
a Bl horizon. They are more brownish than the Tabler 
and Norge soils and, unlike the Tabler soils, have a dis- 
tinct B1 horizon. The subsoil of Bethany soils is more 
clayey than that of the Vanoss soils. 

Profile of Bethany silt loam in a cultivated field (1,890 
feet north and 95 feet east of southwest corner of sec. 3, 
T. 87 N., R.2 KE): 

Ap—O to 9 inches, dark grayish-brown (10YR 4/2) silt loam, 
very dark brown (10YR 2/2) when moist; moderate, 
medium and fine, granular structure; very friable 
when moist; slightly hard when dry; pH 5.6; abrupt 
boundary. 

Bi1—9 to 16 inches, brown (10YR 4/3) clay loam, dark 
brown (10YR 3/3) when moist; weak, fine, subangu- 
lar blocky structure breaking to moderate, medium 
and coarse, granular structure; friable when moist, 
slightly hard when dry; pH 6.0; clear boundary. 

B21t—16 to 28 inches, brown (1OYR 4/8) light clay, dark 
prown (10¥YR 3/3) when moist, slightly browner than 
B1 horizon; moderate, medium, blocky structure; 
surface of peds slightly shiny when moist; very 
firm when moist, very hard when dry; pH 6.6; grad- 
nal boundary. 

B22t—28 to 37 inches, brown (10YR 4/8) light clay, dark 
brown (10YR 3/3) when moist; weak, fine, blocky 
structure; very firm when moist, very hard when 
dry; few fine concretions of iron; pH 7.0; gradual 
boundary. 

B3—37 to 48 inches, brown (10YR 4/8) heavy silty clay 
loam, dark brown (7.5YR 3/2) when moist; few, fine, 
faint mottles of dark yellowish brown and brown; 
weak, fine, blocky structure; very firm when moist, 
very hard when dry; pH 7.0; gradual boundary. 

B32—48 to 60 inches, brown (7.5YR 4/4) heavy silty clay 
loam, dark brown (7.5YR 3/2) when moist; common, 
medium, distinct mottles of yellowish red (5YR 
4/6) and light brownish gray (10YR 6/2); weak, 
fine, blocky structure; firm when moist, very hard 
when dry; few soft calcium carbonate concretions ; 


pH 8.0. 

The A horizon ranges from dark grayish brown to 
brown ina hue of 1OYR or 7.5YR. It is mainly silt loam, 
but in some areas it is loam. The depth to slowly perme- 
able clay ranges from 14 to 26 inches but averages 16 
inches. The B2t horizons range from dark grayish brown 
to brown in a ‘hue of 10YR or 7.5YR. A B31 horizon oc- 
curs in some places and ranges from clay loam to clay. Its 
color is similar to that of the B2t horizon but faint mot- 
tling occurs in some places. The B32 horizon ranges 
from light clay loam to clay. Reaction is medium acid 
or slightly acid in the A horizon and is neutral or alla- 
line in the B horizon. In some places calcium carbonate 
concretions occur below a depth of 32 inches. 


BREWER SERIES 


The Brewer series consists of slowly permeable, dark- 
colored soils of the prairie that occur on terraces along 
flowing streams. These soils have a clayey subsoil. 
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The Brewer soils are darker colored and finer textured 
than the Port soils. In contrast with McLain soils, 
Brewer soils have horizons with more textural develop- 
ment, are darker to a greater depth, and are deeper to 
reddish colors. The Al horizon of Brewer soils is more 
granular and less clayey than that of Lela soils. 

Profile of Brewer silty clay loam in a cultivated field 
(1,000 feet south and 200 feet east of northwest corner 
of sec, 82, T. 28 N., R.1 W.): 

Ap—0 to 8 inches, grayish-brown (10¥R 5/2) silty clay loam, 
very dark grayish brown (10YR 3/2) when moist; 
moderate, medium, granular structure; friable when 
moist, slightly hard and hard when dry; numerous 
roots; pH 5.7; clear boundary. 

B2t—8 to 22 inches, dark-gray (10YR 4/1) clay, very dark 
gray (10YR 3/1) when moist; moderate, coarse and 
medium, bloeky structure; very firm when moist, very 
hard when dry; very slowly permeable; few, fine, 
black concretions; dull shine on surfaces of peds; few 
pinholes and roots; pH 7.3; gradual boundary. 

B8—22 to 34 inches, dark grayish-brown (10YR 4/2) silty 
clay, very dark grayish brown (10YR 3/2) when 
moist; weak, medium, blocky structure to massive; 
very firm when moist, very hard when dry; very 
slowly permeable; few, fine, black concretions; pH 
8.0; gradual boundary. 

C-—-34 to 46 inches, dark yellowish-brown (10YR 4/4) heavy 
silty clay loam, dark brown (10YR 3/3) when moist; 
common, fine, faint mottles of yellowish brown and 
dark grayish brown; massive; very firm when moist, 
very hard when dry; few, fine, black coneretions; 
few concretions of calcium carbonate; pH 8.0. 

In most places the A horizon is silty clay loam, but in 
some places it is heavy silt loam. It ranges from 6 to 18 
inches in thickness. The A. horizon ranges from grayish 
brown to very dark brown in a hue of 10YR. The Bat 
and B3 horizons range from heavy clay loam or silty 
clay to clay. The color of the B2t horizon ranges from 
dark gray to dark brown. Mottles that are more grayish 
or brownish than typical occur in some places below a 
depth of 28 inches. Colors are dominantly in a hue of 
10YR throughout the profile, and depth to material 
redder than 7.5YR hue ranges from 30 to 80 inches in 
some areas. Reaction ranges from medium acid to slightly 
acid in the A horizon and is neutral or alkaline in the 
B and C horizons. Accumulations of calcium carbonate 
concretions below a depth of 84 inches are common. 


CARR SERIES 


In the Carr series are well-drained, loamy soils that oc- 
cur on low terraces of the Arkansas River and are often 
flooded. These soils consist of only slightly altered, strat- 
ified, calcareous alluvium. 

The Carr soils, which are similar to the Yahola soils 
but less reddish, formed in alluvium from material of 
Tertiary age, whereas the Yahola soils formed in allu- 
vium mainly from Permian redbeds. The Carr soils are 
less sandy than the Lincoln soils but are more sandy and 
generally occur closer to the channel of the Arkansas 
River than the Humbarger soils. 

Profile of Carr fine sandy loam in a cultivated field 
(520 feet north and 60 feet east of southwest corner of 
sec. 81, T. 28 N., R. 4 E.): 

A1l—0O to 15 inches, grayish-brown (10¥R 5/2) fine sandy 
loam, very dark grayish brown (10YR 3/2) when 
moist; weak, fine, granular structure; very friable 
when moist, soft when dry; calcareous; clear bound- 
ary. 

255-333—67—6 


AC—15 to 34 inches, grayish-brown (10YR 5/2) fine sandy 
loam that is weakly stratified with loamy sand and 
light loam; dark grayish brown (1OYR 4/2) when 
moist; weak, fine, granular structure ranging almost 
to massive; very friable when moist, soft when dry; 
caleareous; gradual boundary. 

C—34 to 60 inches, pale-brown (10YR 6/8) fine sandy loam, 
brown (10Y¥R 4/3) when moist; massive; very fri- 
able when moist, loose when dry; caleareous. 

The Al horizon is predominantly fine sandy loam but 
ranges from loamy fine sand to clay loam in local spots. 
Tt ranges from pale brown through grayish brown to 
dark brown in a hue of 10YR. Because sand, silt, and 
clay are deposited during floods, the texture and color of 
the Ai horizon may change locally. Higher areas nor- 
mally are more sancly than lower areas. Beneath the Al 
horizon, color ranges from grayish brown or pale brown 
to yellowish brown. Some stratification with more clayey 
or sandy material is common in all horizons. In some 
places the soils are noncalcareous to a depth of about 
36 inches. 

CARWILE SERIES 

The Carwile series is made up of deep, dark-colored 
soils that have a mottled, compact clay lower subsoil. 
These soils are nearly level to slightly depressional. They 
developed in a mantle of Pleistocene sediments that is 
underlain by material of the Wellington formation, 

The Carwile soils are more clayey and more mottled 
in the B2t horizon than the Shellabarger and Pratt 
soils. Unlike the Dougherty and Eufaula soils, Carwile 
soils lack a light-colored A2 horizon and have a mottled 
Ba horizon. ; 

Profile of Carwile fine sandy loam in a cultivated field 
1,320 feet north and 200 feet west of southeast corner 
of sec. 28, T. 26 N., R. 2 W.): 

Ap—0 to 7 inches, dark grayish-brown (10YR 4/2) fine sandy 
loam, dark brown (10Y¥R 8/3) when moist; weak, 
fine, granular structure; soft when dry, very friable 
when moist; pH 5.1; abrupt boundary. 

B1—7 to 20 inches, dark yellowish-brown (10YR 4/4) light 
sandy clay loam, dark brown (10YR 3/3) when 
moist; moderate, medium, granular structure; fri- 
able when moist, hard when dry; numerous roots 
and pores; pH 6.0; clear boundary, 

B2t—20 to 28 inches, grayish-brown (10YR 5/2) clay, dark 
grayish brown (10YR 4/2) when moist; many, 
medium, distinct mottles of dark yellowish brown 
(10¥R 4/4) and gray (1OYR 5/1); weak, medium, 
blocky structure to massive; very firm when moist, 
very hard when dry; very slowly permeable; few 
fine roots; pEE 7.0; gradual boundary. 

C—28 to 60 inches, light brownish-gray (2.5Y 6/2) clay, 
grayish brown (2.5¥ 5/2) when moist; many, medi- 
um and coarse, prominent mottles of yellowish 
brown (10YR 5/6) and other shades of gray and 


brown; massive; very hard when dry; many con- 
eretions of iron oxide; pH 8.0; calcareous. 


The A horizon ranges from dark gray or dark grayish 
brown to dark brown in a hue of 10YR. Its texture 
ranges from clay loam to fine sandy loam and is more 
clayey in the lower depressions. It is 6 to 10 inches thick. 
The B1 horizon ranges from heavy sandy loam to sandy 
clay loam and is 4 to 14 inches thick. The B2t horizon is 
gray or grayish-brown to dark-brown clay that is mottled 
with various shades of gray, brown, and red in a hue of 
2.5Y to 2.5YR. The C horizon is variously shaded with 
brown and gray and has coarse mottles. Reaction is 
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strongly acid or medium acid in the A horizon and is neu- 
tral in the lower B and C horizons. In some places the 
lower B and C horizons are calcareous. 


DALE SERIES 

The Dale series consists of well-drained soils that are 
‘on low terraces of the Arkansas River and are seldom 
flooded. These soils developed in brownish alluvium that 
contains fairly large amounts of plant nutrients. 

The Dale soils are darker than the Port soils and less 
reddish and less clayey than McLain soils. The subsoil 
of the Dale soils is Jess clayey than that of Brewer soils. 
In contrast with Humbarger soils, Dale soils are at high- 
er positions, are less stratified and noncalcareous, and are 
flooded Jess frequently. 

Profile of Dale clay loam in a cultivated field (310 
feet, south and 108 feet east of northwest corner of sec. 
17, T. 27 N, Ro 4 FE): 

Ap—0 to 7 inches, dark grayish-brown (10YR 4/2) clay 
loam, very dark grayish brown (10¥YR 3/2) when 
moist; moderate, medium or fine, granular struc- 


ture; friable when moist; pH 6.5; abrupt boundary. 
AI—7 to 17 inches, dark grayish-brown (10YR 4/2) clay 


loam, very dark brown (10¥R 2/2) when moist, 
slightly darker than the Ap horizon; strong, 
medium, granular structure; friable when moist, 


hard when dry; numerous roots and fine pinholes; 
pH 6.5; gradual boundary. 
to 28 inches, dark-brown (10YR 3/3) clay loam, 
very dark brown (10Y¥R 2/2) when moist; crushes 
to a more brownish color; strong, medium, granular 
structure; friable when moist, hard when dry; nu- 
merous pinholes; pH 6.5; gradual boundary. 
C—23 to GO inches, brown (10YR 4/3) light clay loam, dark 
brown (10YR 3/3) when moist; moderate, medium, 
granular structure; friable when moist, hard when 
dry; numerous single grains of sand on the surfaces 
of peds. 
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The A horizon ranges from dark grayish brown to 
dark brown in a hue of 10YR. It is generally clay loam, 
but there ave small areas of heavy silt loam and silty 
clay loam. The AC and C horizons range from brown or 
dark grayish brown to yellowish brown but are mainly 
dark brown to brown. The texture of these horizons is 
generally clay loam but ranges to silty clay loam. The 
ACG and C horizons in some places are more sandy as 
depth increases. In some places the C horizon is stradified 
with material that is more clayey or more sandy than 
light clay loam. The A. horizon is slightly acid, and_ the 
AC and C horizons are slightly acid to mildly alkaline. 
Dale silt loam contains Jess clay throughout the profile 
than the soil described. 


DOUGHERTY SERIES 


In the Dongherty series are loamy soils on undulating 
to hummocky old stream terraces along the Arkansas 


River. These soils developed in slightly acid or medium . 


acid sandy alluvium and eolian deposits under a mixed 
cover of blackjack and post oaks. 

Dougherty soils occur with the Eufaula soils and have 
a thinner A2 horizon, They have a more developed sub- 
soil than the Enfaula or Pratt soils. The Dougherty soils 
are more sandy than Shellabarger and have a distinct 
light-colored A2 horizon. 

Profile of Dougherty fine sandy loam under a cover of 
blackjack and post oaks (385 feet north and 30 feet east 
of southwest. corner of sec. 21, T, 27 N., R. 4 E.): 
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Al—O to 5 inches, grayish-brown (10YR 5/2) fine sandy 
loam, very dark grayish brown (10YR 38/2) when 
moist; very weak, fine, granular structure; very 
friable when moist, soft when dry; pH 6.0; clear 
boundary. 

A2—5 to 22 inches, pale-brown (10YR 6/8) light fine sandy 
loam, dark yellowish brown (10YR 4/4) when 
moist; very weak, fine, granular structure to mas- 
sive; very friable when moist; pH 6.0; clear bound- 
ary. 

B2t—22 to 32 inches, brown (7.5YR 4/4) sandy clay loam, 
dark brown (7.5Y¥R 3/4) when moist; weak, medium, 
blocky structure to massive; firm when moist; very 
hard when dry; pH 6.0; gradual boundary. 

B3—82 to 60 inches, strong-brown (7.5YR 5/6) loamy fine 
sand, strong brown (7.5YR 4/6) when moist; single 
grain (structureless) ; loose when moist or dry; per- 
meable; pF 6.0. 

The Al horizon ranges from fine sandy loam to loamy 
fine sand but is fine sandy loam in most places. The Al 
horizon ranges from grayish brown or brown to pale 
brown in a hue of JOY R. The AQ horizon is pale brown 
or light yellowish brown in a hue of 10YR. Its texture 
ranges from fine sand to loamy fine sand or fine sandy 
loam. 

Depth to the B2t horizon ranges from 20 to 40 inches. 
The Bat horizon is mainly sandy clay loam but ranges 
from heavy fine sandy loam to heavy sandy clay loam. 
The B3 horizon ranges from loamy fine sand to sandy 
clay loam. Reaction ranges from strongly acid to slightly 
acid for all horizons. 


EUFAULA SERIES 


In the Eufaula series are light-colored, acid, deep loose 
sands. These soils occur near the Arkansas River on old 
stream terraces that are undulating to hummocky. 

7 Tf $ o 

Although the Eufaula soils show little clay develop- 
ment, they have a definite AQ horizon, which is lacking 
in the Pratt soils. Eufaula soils lack the sandy clay loam 
B horizon within 40 inches of the surface as is typical of 
Dougherty soils. 

_ Profile of Eufaula fine sand under a cover of black- 
jack and post oaks (875 feet north and 20 feet east of 
southwest corner of sec. 21, T. 27. N., R. 4 E.): 

A1—0 to 6 inches, grayish-brown (1OYR 5/2) fine sand, very 
dark grayish brown (10YR 3/2) when moist; very 
weak, fine, granular structure to single grain; very 
friable when moist, loose when dry; numerous roots; 
pH 5.5; clear boundary. ¢ 

A2—6 to 26 inches, pale-brown (10YR 6/8) fine sand, brown 
(1LOYR ‘4/3) when moist; single grain; loose when 
moist or dry; pH 6.0; clear boundary. 

B2t—26 to 60 inches, light yellowish-brown (10YR 6/4) fine 
sand, yellowish brown (10YR 5/4) when moist; thin 
irregular bands of yellowish-red (5YR 5/6) sandy 
loam about 1 inch thick; single grain; loose when 
moist or dry; permeable; pH 6.0. 

Phe Al horizon is mainly fine sand but ranges to loamy 
fine sand. Its color is grayish brown to brown in a hue 
of 10YR. The A2 horizon ranges from very pale brown 
to brewn in a hue of LOYR. In some places below a depth 
of 40 inches, there is an illuviated horizon about 1 foot 
thick. This horizon consists of yellowish-ved sandy loam 
to sandy clay loam. It is underlain by more sandy mate- 
rial. Many areas have thin bands 44 inch to 2 inches in 
thickness of sandy loam to sandy clay loam in the lower 
horizon. Reaction ranges from strongly acid to slightly 
acid throughout the solum. 
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HUMBARGER SERIES 

The Humbarger series consists of well-drained, cal- 
careous, loamy alluvium on flood plains of the Arkansas 
River. These soils are subject to occasional flooding that 
deposits brownish sediments. 

The Humbarger soils are less sandy and more loamy 
than Carr soils and are more loamy than Lincoln soils. 
In contrast with Dale soils, Humbarger soils are calcare- 
ous throughout the profile, are more stratified, and are in 
lower, more frequently flooded positions. Humbarger 
soils have a less silty A horizon than Kaw soils. 

Profile of Humbarger loam in a cultivated field (900 
feet east and 700 feet south of northwest corner of sec. 
26, T. 28 N., R. 3 E.): 

A1l—O to 14 inches, grayish-brown (10YR 5/2) loam, very 
dark grayish brown (10YR 3/2) when moist; moder- 
ate, medium and fine, granular structure; very fri- 
able when moist, slightly hard when dry; open chan- 
nels and pores; calcareous; gradual boundary. 
to 31 inches, dark grayish-brown (10YR 4/2) silt 
loam, very dark grayish brown (10YR 3/2) when 
moist; weak, fine, subangular blocky structure; fri- 
able when moist, hard when dry; weakly stratified 
with slightly more clayey material; numerous worm 
casts and pinholes; caleareous; gradual boundary. 

C—31 to 60 inches, brown (10YR 5/3) silt loam, dark brown 

(10YR 3/3) when moist; weak, fine and medium, 
granular structure; friable when moist, hard when 
dry; weakly stratified with clay loam and fine 
sandy loam; abundant pinholes; calcareous. 

The Al horizon is dominantly loam but ranges from fine 
sandy loam to clay loam in texture and from grayish 
brown to dark grayish brown in color. The AC horizon is 
10 to 80 inches thick and ranges from light loam to heavy 
silty clay loam. The color of the AC horizon ranges from 
grayish brown to dark brown in hues of 10YR and 7.5YR. 
All horizons contain strata of material that is slightly more 
sandy or clayey than the matrix. Humbarger soils are 
commonly calcareous throughout the profile, but in some 
areas they are mildly alkaline to a depth of about 36 
inches, 
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KAW SERIES 


In the Kaw series are moderately well drained, neutral 
or medium acid, granular soils that developed in silty 
alluvium along streams throughout, the county. The allu- 
vium washed from uplands of shale and limestone. 

The Kaw soils are darker colored than the Port soils, 
less clayey than the Lela soils, and lack the textural B 
horizon that is typical of Brewer soils. 

Profile. of Kaw silty clay loam m a cultivated field 
(170 feet east and 265 feet north of southwest corner of 
sec. 23, T.27N., R.1E.): 

Al—0O to 24 inches, very dark gray (10YR 38/1) silty clay 
joam, black (10YR 2/1) when moist; moderate, 
medium, granular structure; friable when moist, 
hard when dry; pH 6.2; gradual boundary. — 
to 86 inches, very dark grayish-brown (LOYR 8/2) 
silty clay loam, very dark brown (10YR 2/2) when 
moist; moderate, medium, granular structure; firm 
when moist, hard when dry; pH 6.5; gradual bound- 
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ary. 

C—a6 to 60 inches, brown (10YR 4/3) silty clay loam, dark 
brown (10YR 38/3) when moist; weak, medium, 
granular structure; common, fine, faint mottles of 
Bee brown; firm when moist, hard when dry; pH 
3.5. 


The A horizon ranges from very dark gray to very 
dark grayish brown in a hue of 10YR. Tt is silty clay 
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loam in most places, but there are areas of heavy silt 
loam and clay loam. The AC horizon is mainly silty clay 
loam, but it ranges from heavy silty clay loam or heavy 
silt loam to medium clay loam in texture and from very 
dark grayish brown or dark brown to dark gray in color. 
In some areas that, adjoin somewhat poorly drained soils, 
the substratum, below a depth of 30 inches, is mottled 
with shades that are more brownish and grayish than the 
matrix. Reaction is medium acid to neutral for all hori- 
zons. Throughout the profile, Kaw silt loam is less clayey 
than Kaw silty clay loam. 


KIRKLAND SERIES 


The Kirkland series consists of deep, dark-colored, 
slightly acid soils of the prairie that have an A horizon 
less than 14 inches thick. These soils developed in alka- 
line clay of ancient alluvial plains and clay and shale of 
the Wellington formation. : ; 

In contrast with the Bethany soils, the Kirkland soils 
lack the clay loam B1 horizon between the A and B2t 
horizons, and are less than 14 inches to the B horizon. 
Kirkland soils are more brownish than Tabler soils, 
which have a more grayish A horizon and an abrupt 
boundary between the A and B horizons. The darker A 
and B2t horizons of Kirkland soils distinguish them 
from the more reddish Renfrow soils. The B2t horizon 
of Kirkland soils is darker and more clayey than that 
of the Norge soils. : ; 

Profile of Kirkland silt loam in a cultivated field 
(1,400 feet east and 75 feet south of northwest corner of 
sec. 6, T. 27 N., R. 2 EL): 

Ap—0O to 10 inches, dark grayish-brown (10YR 4/2) silt 
loam, very dark grayish brown (10YR 3/2) when 
moist; moderate, fine or medium, granular structure; 
friable when moist, slightly hard when dry; pH 5.6; 
clear boundary. 

B2t—10 to 80 inches, dark-brown (10YR 3/8) clay, very 
dark brown (10YR 2/2) when moist; moderate, 
medium, blocky structure; peds are extremely hard 
when dry; very slowly permeable; many voids; pH 
7.0; gradual boundary. 
to 88 inches, dark-brown (10YR 4/8). clay, dark 
brown (1OY¥R 3/3) when moist; weak, fine, blocky 
structure to massive; very firm when moist, extreme- 
ly hard when dry; very slowly permeable; concre- 
tions of calcium carbonate; calcareous; gradual 
boundary. 

B32—88 to 60 inches +, brown (7.5¥R 4/4) silty clay, dark 
brown (7.5YR 3/2) when moist; weak, fine, blocky 
structure to massive; very firm when moist, extreme- 
ly hard when dry; few, small, black concretions and 
many concretions of calcium carbonate. 

The A horizon ranges from dark grayish brown to 
dark brown in a hue of 10YR. Its texture is mainly 
silt loam in most places but is clay loam in some places. 
In some areas there is a transitional layer between the 
A and B2t horizons that is Jess than 2 inches thick. The 
depth to the B2t horizon is 14 inches or less and gener- 
ally is between 8 and 12 inches. The B2t horizon ranges 
from grayish brown to dark brown in a hue of 10YR 
or 7.5YR, but the hue is generally 10YR. The B32 horizon 
ranges from brown to dark reddish brown in a hue of 
7.5YR or 5YR. Concretions of calcium carbonate com- 
monly occur at a depth of 32 inches. The lower horizons 
are faintly mottled in some places. The A horizon is me- 
dium acid or slightly acid, and the B horizon is neutral in 
some places. In other places the B horizon is calcareous. 
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LABETTE SERIES 


The Labette series consists of deep to moderately deep, 
granular soils that developed in residuum from inter- 
bedded limestone and calcareous shale. These soils formed 
under grasses on sloping colluvial foot slopes below es- 
carpments of Sogn and Summit soils in the eastern part 
of the county. ‘ ; 

Labette soils have a darker, less reddish A horizon 
than the Newtonia soils and a more clayey B horizon. 
They are more brownish and have a less clayey B hori- 
zon. than the Summit soils, The Labette soils are deeper 
and less grayish than the associated Sogn soils, which are 
very shallow. ; ; 

Profile of Labette clay loam in a native pasture (700 
feet north and 100 feet east of southwest corner of sec. 10, 
T.28N., R.44E.): 

Al—0 to 9 inches, dark-brown (10Y¥R 3/3) clay loam, very 
dark brown (10¥R 2/2) when moist; strong, medium 
and coarse, granular structure; friable when moist, 
hard when dry; abundant roots; pH 6.8; clear 
boundary. 

A3—9 to 18 inches, brown (7.5YR 4/2) heavy clay loam, dark 
brown (7.5YR 8/2) when moist; strong, coarse, gran- 
ular structure; firm when moist, very hard when 
dry; few organic stains on surfaces of peds; abund- 
ant roots; pH 7.0; clear boundary. 

B2t—18 to 26 inches, reddish-brown (BYR 4/4) light clay, 
dark reddish brown (5YR 3/4) when moist; weak, 
fine, blocky structure; very firm when moist, very 
hard when dry; few concretions of black shotlike 
material; pH 7.5; gradual boundary. 

B8—26 to 48 inches, reddish-brown (5YR 4/4) clay, dark 
reddish brown (5YR 8/4) when moist; weak, fine, 
blocky structure to massive; very firm when moist, 
very hard when dry; few fine root hairs; few concre- 
tions of black shotlike material; numerous concre- 
tions of calcium carbonate. 

The A. horizon ranges from very dark brown to dark 
brown in a hue of 10YR or 7.5YR. It generally is clay 
loam but is heavy silt loam in small areas. The B hori- 
zon ranges from dark brown to reddish brown or dark 
reddish brown in a hue of 7.5YR or 5YR. Jt is clay in 
most places but is heavy clay loam in small areas. The 
B horizon ranges from neutral to calcareous. The depth 
to limestone is 2 to 4 feet or more, except in the more 
sloping areas clirectly below Inmestone escarpments where 
these soils are shallower than normal and in spots are 
seepy. The A horizon is slightly acid or neutral. 


LELA SERIES 


The Lela series consists of somewhat poorly drained 
soils that, developed in calcareous, clayey alluvium. 

In contrast with the Miller soils, the Lela soils are 
darker colored, are more grayish, and are noncalcareous 
at the surface. Lela soils are more clayey below the Ap 
horizon than the McLain soils and are darker to a 
greater depth. They have a more clayey A horizon than 
Brewer soils and lack a textural B horizon. The Lela 
soils are more clayey and less granular than the Kaw 
soils. 

Profile of Lela clay in a cultivated field (75 feet east 
and 100 feet north of southwest corner of southeast quar- 
ter of sec, 28, T. 29 N., R. 2 W.):- 

Ap—0 to 6 inches, dark-gray (10YR 4/1) light clay, black 
(10Y¥R 2/1) when moist; gray (10YR 5/1) crust 
one-fourth inch thick on surface; cracks in crust 


form irregularly shaped spots 2 to 4 inches across; 
weak, fine and medium, granular structure; very 
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firm when moist, very hard when dry; few fine 
roots; pH 6.0; abrupt boundary. 
A1—6 to 44 inches, very dark gray (10YR 3/1) clay, black 
(10Y¥R 2/1) when moist; compound moderate, me- 
dium, blocky structure to massive, and more massive 
with depth; peds have shiny surfaces when moist; 
small uniform sand grains on surfaces of peds: very 
plastic when moist; very slowly permeable; pH 7.0; 
gradual boundary. 
to 58 inches, dark-brown (10¥R 8/8) clay, dark 
brown (10YR 3/3) when moist; massive; very plas- 
tie when moist, extremely hard when dry; very 
slowly permeable; few, small, black, shotlike con- 
cretions and small scattered concretions of calcium 
carbonate; pH 8.0; calcareous; gradual boundary. 
C—53 to 60 inches, brown (7.5YR 5/4) clay, dark brown 
(7.5YR 4/4) when moist; massive; very hard when 
dry; very slowly permeable; some dark-colored 
stains and small, black, shotlike concretions; scat- 
tered concretions of calcium carbonate; pH 8.0; 
ealeareous. 


The A horizons range from dark gray or very dark 
gray to very dark brown in a hue of 10YR. The depth 
to dense clay ranges from 4 to 8 inches but averages 
about 6 inches. The AC horizon ranges from dark gray 
to dark brown in hues of 10YR and 7.5YR and from 8 
to 20 mches in thickness. Reaction ranges from medium 
acid to neutral in the wpper 30 inches and is neutral 
below 30 inches. In some places the soil material is cal- 
careous below 80 inches. Faint mottles of brown or red- 
dish brown occur in places in the lower horizons. Areas 
that are covered by a few inches of recent overwash vary 
more than the typical profile in texture and color of the 
surface Jayer. 
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LINCOLN SERIES 4 


The Lincoln series is made up of grayish-brown to 
pale-brown, calcareous alluvium that has been altered 
little since it was Jaid down, though fresh material is 
deposited during the recurrent floods. These soils lie on 
flood plains, mainly along the Arkansas River. 

Lincoln soils are less reddish than the Yahola soils 
and have a sandier AC horizon. Compared with the 
closely associated Carr soils, the Lincoln soils are more 
sandy, contain more coarse sand, and are more often 
flooded. 

Profile of Lincoln loamy sand in native grass (820 feet 
east and 50 feet north of center of sec. 1, T. 26 N., R. 
45): 

A—O to 15 inches, grayish-brown (10Y¥R 5/2) loamy sand, 
very dark grayish brown (10YR 3/2) when moist; 
structureless; loose when dry or moist; calcareous; 
clear boundary. 

AC—15 to 60 inches, pale-brown (10YR 6/8) stratified sand, 
loamy sand, and gravel, brown (10YR 5/8) when 
moist; structureless; loose when dry or moist; 
ealeareous, 

The A horizon ranges from fine sand to fine sandy 
loam in most places, but small areas of clay loam and 
clay occur. This horizon ranges from grayish brown to 
pale brown or brown in a hue of 1OYR. The AC hori- 
zon is loamy fine sand to very coarse sand, and in many 
places it is stratified and commonly contains thin seams 
of gravel. 

MCLAIN SERIES 

The soils in the McLain series developed in reddish, 

calcareous alluvium on terraces above the ordinary level 


®Tn later surveys, the soils in this series have been placed in the 
Crevasse series, 
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of the Salt Fork Arkansas River. The sediments in 
which these soils formed originated mainly from Per- 
mian redbeds. 

The McLain soils have a more reddish B horizon than 
Brewer soils and are more clayey than the Port and 
Reinach soils. McLain soils are less clayey in the A 
horizon than Lela soils. 

Profile of McLain silty clay loam in an alfalfa field 
(1,000 feet south of northeast corner of sec. 36, T. 25 N., 
Rk. 1 W.): 


Ap—0 to 8 inches, dark-brown (10YR 8/8) silty clay loam, 
very dark brown (10YR 2/2) when moist; moderate, 
medium, granular structure; friable when moist, 
sticky when wet; numerous roots; pH 6.0; abrupt 
boundary, 

B21t—8 to 21 inches, dark reddish-brown (5YR 3/3) light 
clay, dark reddish brown (5YR 3/2) when moist; 
moderate, medium, blocky structure; extremely firm 
when moist, very hard when dry; few worm casts; 
pH 6.5; gradual boundary. 

B22t—21 to 36 inches, reddish-brown (5YR 4/4) silty clay 
loam, dark reddish brown (5YR 38/4) when moist; 
moderate, medium, subangular blocky structure 
breaking to moderate, medium, granular structure: 
firm when moist, very hard when dry; some worm 
casts, roots, and pinholes; pH 7.0; gradual bound- 


ary. 

C1—36 to 48 inches, yellowish-red (SYR 4/6) silty clay loam, 
reddish brown (5¥R 4/4) when moist; weak, medi- 
um, granular structure; friable when moist; numer- 
ous pinholes; pEL 7.0, 


The A horizon is mainly silty clay loam, but it is 
heavy silt loam in small areas.” It ranges from dark 
grayish brown to dark brown in a hue of 10YR or 
7.5YR. The B horizon ranges from heavy clay loam to 
clay and ‘becomes less clayey as depth increases. It 
ranges from reddish brown to yellowish red in hue of 
5YR or 2.5YR. In some places strata of clay occur in 
the C horizon. McLain silt loam is less clayey through- 
out the profile than the profile described. 


MILLER SERIES 


The Miller series consists of reddish, somewhat poorly 
drained, calcareous, clayey soils on bottom land of the 
Salt Fork Arkansas River. 

Unlike the Lela soils, the Miller soils have a reddish- 
brown AC horizon and are calcareous throughout. The 
Miller soils are more clayey than the associated Yahola 
soils and are more reddish and more calcareous than the 
McLain soils. 

Profile of Miller clay in a cultivated field (800 feet 
east and 100 feet north of southwest corner of southeast 
quarter of sec. 5, T. 25 N., R. 2 W.): 


Al—0 to 10 inches, reddish-brown (5YR 4/3) clay, dark red- 
dish brown (5YR 5/3) when moist; weak, medium, 
granular structure to massive; very sticky and plas- 
tic when wet, extremely hard when dry; few fine 
roots and pores; caleareous; abrupt boundary. 

AC—-10 to 19 inches, reddish-brown (2.5YR 4/4) clay, dark 
reddish brown (2.5YR. 3/4) when moist; weak, fine, 
blocky structure to massive; very sticky and plastie 
when wet; very slowly permeable; few fine roots and 
worm casts; few, small, scattered concretions of cal- 
cium carbonate; calcareous; gradual boundary. 

C1—19 to 29 inches, yellowish-red (5YR 5/6) light clay loam, 
reddish brown (5YR 4/4) when moist; weak, fine 
and medium, granular structure; pockets of material 
from the AC horizon interspersed in the upper part 
of this horizon; friable when moist, slightly hard 
when dry; calcareous; clear boundary. 
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C2—29 to 44 inches, yellowish-red (5YR 5/6) very fine sandy 
loam, yellowish red (5YR 4/6) when moist; weak, 
fine, granular structure; very friable when moist; 
permeable; calcareous; gradual boundary. 

C3—44 to 60 inches +, reddish-yellow (BYR 6/6) fine sand, 
yellowish red (5YR 4/6) when moist; structureless; 
loose when moist; calcareous. 


The Ail horizon ranges from dark brown to reddish 
brown. It is generally clay but is fine sandy loam in 
small areas. The A horizon ranges from mildly alka- 
line to calcareous; and lower horizons are calcareous. 
The depth to sandy or loamy material ranges from 20 to 
44 inches or more but averages about 26 inches. The AC 
horizon ranges from 8 to 28 inches in thickness and 
from brown to reddish brown in hues of 5YR and 7.5YR. 
The C horizon ranges from dark reddish brown to red- 
dish yellow and commonly contains strata of sandy to 
clayey material. 

NEWTONIA SERIES 

In the Newtonia series are deep, brown, granular soils 
that developed in residuum from Hmestone or limestone 
interbedded with calcareous shale. 

The Newtonia soils are more brownish than the Sum- 
mit soils and have less clay in the B horizon. Generally, 
the limestone underlying the Newtonia soils has less 
interbedded shale and clay than the limestone underlying 
the Summit soils. The Newtonia soils are distinguished 
from Labette soils by a less clayey, more granular B2t 
horizon. They are less grayish and deeper than the very 
shallow, associated Sogn soils, Unlike the Norge soils, 
the Newtonia soils have strong granular structure in the 
subsoil and developed from weathered limestone rather 
than ancient alluvial material. ; 

Profile of Newtonia silt loam in a cultivated field 
(1,000 feet south and 75 feet east of northwest corner of 
sec. 28, T. 27 N., R. 3 E.): 

Ap—0 to 9 inches, brown (7.5YR 4/3) silt loam, dark brown 
(7.5YR 3/3) when moist; moderate, medium, granu- 
lar structure; very friable when moist, slightly 
hard when dry; pH 6.5; abrupt boundary. 

B1—9 to 16 inches, reddish-brown (SYR 4/3) silty clay loam, 
dark reddish brown (5YR 8/3) when moist; strong, 
medium and coarse, granular structure; friable when 
moist, hard when dry; abundant pinholes, worm 
casts, and roots; pH 6.5; gradual boundary. 

B21t—16 to 29 inches, reddish-brown (5¥R 4/4) heavy silty 
clay loam, dark reddish brown (5YR 3/4) when 
moist; strong, medium and coarse, granular struc- 
ture; friable when moist, hard when dry; pH 6.5; 
gradual boundary. 

B22t—29 to 44 inches, reddish-brown (5YR 4/4) heavy silty 
clay loam, dark reddish brown (5YR 8/4) when 
moist; weak, medium, subangular blocky structure 
breaking to strong, medium and coarse, granular 
structure; firm when moist, very hard when dry; 
few black films and concretions; pH 6.5; gradual 
boundary. 

B3—44 to 60 inches, yellowish-red (5YR 4/6) light silty clay, 
dark red (25YR 3/6) when moist; few, fine, faint 
mottles of grayish brown; weak, medium, subangular 
blocky .structure; firm when moist, extremely hard 
when dry; contains few, fine, black films and concre- 


tions that probably are oxides of manganese and 
iron; pH 7.0. 


The A. horizon ranges from brown to dark brown in 
a hue of 7.5YR. This horizon is mainly silt loam, but it 
is light silty clay loam in small areas. The B horizon 
ranges from dark brown to dark reddish brown in a hue 
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of 7.5YR or 5YR. It generally is heavy silty clay loam 
but ranges to light clay. The B horizon ranges from 
slightly acid to mildly alkaline. The B3 horizon ranges 
from brown to reddish yellow in a hue of 7.5YR or 5YR. 
The texture ranges from silty clay loam to silty clay. 
Limestone is commonly at a depth ranging from 50 to 
80 inches or more, 


NORGE SERIES 


The Norge series consists of deep, well-drained soils on 
remnants of ancient. stream terraces and alluvial plains. 
These soils developed in neutral to alkaline clayey 
secliments. b 

Norge soils ave lighter colored than the Kirkland soils 
and, unlike them, lack a claypan. They are more brown- 
ish than the Bethany soils and have a less clayey subsoil. 
The Norge soils are less silty throughout the profile than 

: : : . 
the Vanoss soils and have a more reddish subsoil. They 
are less sandy than Shellabarger soils. ; 

Profile of Norge loam in a cultivated field (200 feet 
east and 85 feet south of northwest corner of northeast 
quarter sec. 30, T. 27 N., R. 1 E.): 

Ap—O to 8 inches, brown, (7.5YR 4/8) loam, dark brown 
(7.5YR 38/3) when moist; moderate, medium and 
fine, granular structure; very friable when moist ; 
slightly hard when dry; numerous roots and pin- 
holes; pH 5.6; abrupt boundary. 

BI—8 to 16 inches, brown (7.5YR 4/8) clay loam, dark brown 
(7.5YR 3/3) when moist; moderate, medium, sub- 
angular blocky structure breaking to moderate, me- 
dium, granular structure; friable when moist, hard 
when dry; numerous pinholes; pH 6.0; gradual 
boundary. 

B2t—16 to 32 inches, reddish-brown (5YR 4/4) heavy clay 
loam, dark reddish brown (5¥R 3/4) when moist; 
moderate, medium, subangular blocky structure ; firm 
when moist, very hard when dry; numerous pinholes 
and worn casts; many sand grains of uniform size on 
the surfaces of peds; pH 6.0; gradual boundary. 

B38—32 to 53 inches, yellowish-red (5YR 4/6) heavy clay 
loam, dark reddish brown (SYR 8/4) when moist; 
moderate, medinm, subangular blocky structure; firm 
when moist, very hard when dry; contains numerous 
particles of fine sand; pH 6.5; gradual boundary, 

C—538 to 60 inches; yellowish-red (AYR 5/6) heavy clay loam, 
yellowish red (5YR 4/6) when moist; moderate, 
medium, subangular blocky structure; firm when 
moist, very hard when dry; few fine roots along 
the surfaces of peds; abundant small sand grains 
throughout horizon; pH 6.5. 


The A horizon is generally loam, but it is silt loam in 
small areas. This horizon ranges from dark brown to 
brown in a hue of 10YR or 7.5YR. It is medium acid 
to slightly acid. The B1 horizon ranges from light clay 
loam to heavy clay loam and is 6 to 10 inches thick. The 
B2t horizon ranges from heavy clay loam to light clay 
and, in a hue of 5YR, from reddish brown to dark red- 
dish brown. A few waterworn pebbles of quartz or 
quartzite commonly occur throughout the profile. The C 
horizon ranges from light clay loam to clay and from 
yellowish red through reddish brown to red in hue of 5YR 
or 2.5YR. Reaction of B and C horizons ranges from 
medium acid to neutral. 


OWENS SERIES 

The Owens series is made up of excessively drained, 
shallow, calcareous soils that developed in material of 
the Wellington formation. Slopes are moderate to steep. 


Compared with Vernon soils, Owens soils have a 
darker, more granular A horizon and an olive rather 
than reddish C horizon. The Owens soils are less deep 
to the substratum than the Summit soils. They are 
deeper than the very shallow Sogn soils, which are under- 
lain by hard mestone. 

Profile of Owens clay in native pasture (1,800 feet 
south and 190 feet west of northeast corner of sec. 23, T. 
98 N., R. 2 W.): 

Al—O to 5 inches, grayish-brown (2.5Y 5/2) clay, very dark 
grayish brown (2.5Y 8/2) when moist; strong, 
coarse, granular structure; many roots; many small 
fragments of shale throughout horizon; calcareous ; 
abrupt boundary. 

AC—5 to 20 inches, light olive-gray (SY 6/2) clay, olive gray 
(DY 4/2) when moist; few, faint mottles of light 
olive brown (2.5¥ 5/4); compound strong, coarse, 
granular structure to massive; very hard when dry; 
few roots; partly weathered Wellington formation; 
calcareous; gradual boundary, 

C1—20 to 86 inches, olive-gray (5Y 5/2) raw clay of the 
Wellington formation, olive gray (BY 4/2) when 
moist; distinet, common mottles of light gray (5Y¥ 
7/2) and olive brown (2.5Y 4/4); few fine roots; 
ealeareous; gradual boundary. 

C2—36 to 60 inches, light olive-gray (5Y 6/2) raw clay of 
the Wellington formation, olive gray (5Y 5/2) when 
moist; less mottled than C1. horizon; very few fine 
roots; calcareaus. 


The A horizon ranges from heavy clay loam to clay 
and from dark grayish brown or grayish brown to olive 
gray ina hue of 2.5Y or 5Y. The depth to unweathered 
olive shale and clay ranges from 4 to 20 inches. Thin 
strata of reddish-brown material occur in places below 
a depth of 18 inches. Bare outcrops of bluish-gray shale 
are common. The C horizon consists of raw clays and 
shales of the Wellington formation, In many places it is 
mottled with various shades of gray, brown, and olive. 
All horizons are typically calcareous. 


PORT SERIES 


In the Port series ave dark-brown to brown soils on 
flood plains along rivers and other large streams. These 
soils formed in neutral silty sediments from Permian red- 
beds. In some places these sediments are calcareous. 

The Port soils are more brownish than the Kaw soils 
and are less clayey than the Brewer and McLain soils. 
Compared with Reinach soils, Port soils are more silty 
and less loamy below a depth of 9 inches, are more strati- 
fied with heavier material, and are slightly darker col- 
ored. Unlike McLain soils, they do not have a B2 hori- 
zon. The Port soils are less stratified than the Yahola 
soils and are flooded less often. 

Profile of Port silt loam in a cultivated field (300 feet 
west and 50 feet north of southeast corner of sec. 25, T. 
97 N., R. 1 W.): 

Aip—O to 9 inches, brown (10YR 4/3) silt loam, dark 
brown (10YR 3/3) when moist; moderate, medium 
and fine, granular structure; friable. when moist, 
hard when dry; pH 6.5; clear boundary. 
to 14 inches, brown (7.5YR 4/4) silt loam, dark 
brown (7.5YR 3/2) when moist; crushes to slightly 
more brownish color; moderate, medium, granular 
structure; friable when moist, hard when dry; many 
pinholes and worm casts; pH 6.8; gradual boundary. 
to 36 inches, reddish-brown (5YR 4/4) light. silt 
loam, dark reddish brown (5YR 8/4) when moist; 
weak, fitve and medium, granular structure; friable 
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when moist, hard when dry; some worm casts, 
pinholes, and roots; pH 7.0; gradual boundary. 

C—36 to 60 inches, reddish-brown (5YR 5/4) silty clay loam, 
dark reddish brown (5YR 8/4) when moist; weak, 
fine, granular structure; firm when moist, very 
hard when dry; pH 7.0. 

The A horizon ranges from brown to reddish brown. 
This horizon is generally silt loam, but it is heavy silt 
loam to light silty clay loam in small areas that adjoin 
Brewer soils. The AC and C horizons range from brown 

; : ; 2 
or reddish brown te yellowish red in a hue of 7.5YR or 
5YR. The Port soils are darker colored in small areas 
along the Chikaskia River than they are along the Salt 
Fork Arkansas River. In some places a dark layer, 
which was formerly the surface layer of a buried soil, 
occurs at a varying depth. Deep in the profile in some 
areas are very slowly permeable bands of clay. Reaction 
ranges from slightly acid to neutral in the A horizon. 
The lower part of the AC or the C horizon is calcareous 
in some places. 
PRATT SERIES 

The Pratt series consists of deep loamy fine sands on 
hummocky uplands ‘These soils have a neutral to 
medium acid surface layer, and they lack free lime 
throughout the solum. 

Pratt soils are coarser textured than the Shellabarger 
soils and unlike them do not have a sandy clay loam sub- 
soil. Pratt soils lack the light colored A2 horizons of 
Dougherty and Eufaula soils. 

Profile of Pratt loamy fine sand in a native pasture 
(1,600 feet. west and 50 feet north of southeast corner of 
sec. 21, T. 26 N., R. 2 W.): 

A1—O to 11 inches, grayish-brown (10YR 5/2) loamy fine 
sand, very dark grayish brown (1OYR 3/2) when 
moist; single grain to very weak, fine, granular 
structure; loose when moist or dry; numerous roots; 
pH 6.0; clear boundary. 

B2—11 to 40 inches, brown (7.5YR 5/4) loamy fine sand, 
dark brown (7.5¥R 4/4) when moist; porous; mas- 
sive; loose when moist.or dry; horizontal bands of 
slightly darker sandy loam % to ¥ inch thick; 
numerous roots; pH 6.0; gradual boundary. 

C—40 to GO inches, similar to B2 horizon except that horizon- 
tal bands of sandy loam are absent and roots are 
few. 

The A horizon ranges from grayish brown to brown. 
It is darker to a greater depth between the knobs and 
ridges than on them. The A horizon is generally loamy 
fine sand, but ranges from loamy sand to leht fine sandy 
loam. Narrow bands of sandy loam to light sandy clay 
loam occur throughout the B2 horizon. The B2 is a fine 
sandy loam in places. It ranges from 10 to 30 inches in 
thickness and from brown to brownish yellow in hues of 
10YR and 7.5YR. Reaction is medium acid to neutral 
in the A horizon and medium acid to alkaline in lower 
horizons. 

REINACH SERIES 

The Reinach series consists of deep, friable soils that, 
in this county, occur on low, seldom flooded terraces of 
the Chikaskia and Salt Fork Arkansas Rivers. These 
soils formed in calcareous loamy and sandy loam that 
washed from subhumid plains underlain by redbeds, 

The Reinach soils are younger than the closely associ- 
ated Port soils and have a more loamy, more uniform 
profile that lacks stratification in the upper 4 feet. Com- 


pared with the Yahola soils, Reinach soils are less sandy, 
slightly darker, less calcareous, and less frequently 
flooded. They have a lighter colored A. horizon than the 
Brewer and McLain soils, are less clayey in the subsoil, 
and are more permeable. 

Profile of Reimach loam in an alfalfa field (1,920 feet 
north and 60 feet, west of southeast corner of sec. 17, T. 
25 N., R. 1 W.): 


Ap—O to 9 inches, brown (10YR 4/3) loam, dark brown 
(10YR 38/3) when moist; weak, medium and fine, 
granular structure; very friable when moist, soft 
when dry; pH 6.1; abrupt boundary. 

Al—9 to 17 inches, brown (7.5YR 4/4) loam, dark brown 
(75YR 3/2) when moist; moderate, medium and 
fine, granular structure; very friable when moist, 
soft when dry; numerous fine roots and pinholes; 
pH 6.5; gradual boundary. 

AC—17 to 30 inches, brown (7.5YR 4/4) loam, dark brown 
(T.5¥R 3/2) when moist, slightly more reddish than 
Al horizon; weak, fine, granular structure; very 
friable when moist, soft when dry: abundant pin- 
holes; pH 6.8; gradual boundary. 

C—80 to 60 inches, yellowish-red (5YR 5/6) Joam, reddish 
brown (5YR 4/4) when moist; weak, fine, granular 
strueture; very friable when moist, soft when dry; 
pr 8.0. 


The A horizon is generally loam, but it ranges from 
light silt loam in some areas along the Chikaskia River 
to very fine sandy loam on lower terraces of the Salt 
Fork Arkansas River. The A horizon ranges from dark 
brown to brown in a hue of 10YR or 7.5YR. The AC 


‘and C horizons range from brown to yellowish red. The 


AC thorizon is dominantly neutral, and the C horizon is 
generally neutral. In some places the C horizon is cal- 
careous. Ata depth of 24 to 34 inches is weak granular 
light loam to very fine sandy loam. 


RENFROW SERIES 


The Renfrow series is made up of deep, dark-brown, 
very slowly permeable, clayey soils on uplands. ‘These 
soils formed in clay and shale of the Garber and Well- 
ington formations. 

The Renfrow soils are more reddish than the dark- 
colored Kirkland soils. They are deeper over raw clay 
and shale than the Vernon soils, Renfrow soils have 
more clayey B horizons than Norge soils. 

Profile of Renfrow silt loam in a native pasture (400 
feet north and 40 feet east of southwest corner of north- 
west quarter of sec. 25, T. 25 N., R. 2 W.): 


A1—O0 to 6 inches, brown (7.5YR 4/2) silt loam, dark 
brown (7.5YR 3/2) when moist; moderate, medium, 
granular structure; friable when moist; slightly 
hard when dry; abundant roots and worm casts; 
pF 6.5; gradual boundary. 

Bi—6 to 12 inches, reddish-brown (5YR 4/3) light clay 
loam, dark reddish brown (7.5YR 38/2) when moist; 
weak, medium, snubangular blocky structure breaking 
to strong, medium and coarse, granular structure; 
friable when moist, hard when dry; abundant roots 
and worm casts; pH 6.5; clear boundary. 

B21t—12 to 21 inches, reddish-brown (5YR 4/3) clay, dark 
reddish brown (SYR 3/8) when moist; weak, fine, 
blocky structure; peds have shiny surfaces when 
moist; very firm when moist, extremely hard when 
dry; very slowly permeable; few concretions of 
ealcium carbonate; pH 7.0; gradual boundary. 

B22t—21 to 80 inches, reddish-brown (5YR 4/4) clay, dark 
reddish brown (5Y¥R 3/4) when moist; weak, fine, 
blocky structure to massive; very firm when moist, 
extremely hard when dry; very slowly permeable; 
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few fine roots; concretions of calcium carbonate; 
mildly calcareous; gradual boundary. 

B38—30 to GO inches +-, reddish-brown (5YR 5/4) clay, red- 
dish brown (5YR 4/4) when moist; weak, fine, gran- 
ular structure; massive; compact; very slowly per- 
meable; strongly calcareous. 


The A horizon ranges from brown to reddish brown in 
a hue of SYR or 75YR. The texture of the A horizon is 
dominantly silt loam, but it is clay loam in some eroded 
areas. The B2 horizons range from dark reddish brown 
in a hue of 5YR or 2.5YR. In many places where Ren- 
frow’ soils adjoin Kirkland soils, the B2 horizons are 
less reddish than typical. In uneroded areas the depth 
to the B21t horizon ranges from 8 to 14 inches. The depth 
to the B3 horizon ranges from 20 to 86 inches. Reaction 
ranges from slightly acid to neutral in the A. horizon and 
is generally neutral in the lower horizons. In some places 
the lower horizons are calcareous. 


SHELLABARGER SERIES 

The Shellabarger series consists of well-drained soils 
on uplands. These soils developed from slightly acid to 
medium acid old alluvium or loamy eolian deposits. 

The Shellabarger soils have a thicker, more loamy A 
horizon and a more clayey B horizon than the Pratt 
soils. The B horizon of Shellabarger soils is less clayey 
than that of the Norge soils. Shellabarger soils lack an 
AQ horizon, which occurs in the Dougherty and Eufaula 
soils. 

Profile of Shellabarger fine sandy loam in a native 
meadow (500 feet east of southwest corner of sec. 27, T. 
27 N., R. 4 E.): 


Ai—O to 8 inches, very dark grayish-brown (10¥YR 3/2) fine 
sandy loam, very dark brown (10YR 2/2) when 
moist; moderate, medium and fine, granular struc- 
ture; friable when moist, soft when dry; permeable; 
abundant roots; pH 6.0; clear boundary. 

A3-—-8 to 12 inches, dark grayish-brown (10YR 4/2) fine sandy 
loam, very dark grayish brown (10YR 3/2) when 
moist; weak, medium and fine, granular structure; 
friable when moist, soft when dry; permeable; many 
roots and grains of quartz; pH 6.0; gradual bound- 
ary. 

B1—12 to 16 inches, brown (10¥R 4/3) heavy fine sandy 
loam, ,dark brown (1OYR 8/3) when moist; weak 
and moderate, medium, granular structure; friable 
when moist, soft to slightly hard when dry; per- 
meable; roots, pinholes, and worm casts present; 
pu 6.0; gradual boundary. 

GB2—16 to 28 inches, brown (7.5¥R 4/4) sandy clay loam, 
dark brown (7.5YR 3/2) when moist; compound 
weak, medium and fine, subangular blocky structure 
and weak, coarse and medium, granular structure; 
friable when moist, slightly hard and hard when 
dry; moderately permeable; numerous roots and 
pinholes; dull shine on surfaces of peds; pH 6.0; 
gradual boundary. 

B3—28 to 42 inches, reddish-brown (5YR 4/4) light sandy clay 
loam, dark reddish brown (5YR 3/4) when moist; 
compound weak, coarse and medium, subangular 
blocky structure and weak, medium and fine, granu- 
lar structure; moderately permeable; few fine roots 
and pinholes; grains of quartz and feldspar; pH 
6.0; gradual boundary. - 

C—42 to 60 inches, yellowish-red (5YR 5/6) sandy loam, 
yellowish red (5YR 4/8) when moist; very weak, 
medium and fine, granular structure; many single 
grains of quartz and feldspar; very friable when 
moist, slightly hard: when dry; permeable; few fine 
roots and pinholes; pH 6.0. 


The Al horizon is generally fine sandy loam, but it is 
loamy fine sand in local spots that have been recently 
eroded by the wind. ‘The Al and A8 horizons generally 
range from dark grayish brown to-dark brown in a hue 
of 10YR or 7.5YR, but in small areas in the western part 
of the county along the Salt Fork Arkansas River, these 
horizons are less grayish. The B2 and B3 horizons 
range from brown to dark reddish brown in a hue of 
7.5YR or 5YR. The A and B horizons range from 
slightly acid to medium acid. 


SOGN SERIES 


. The Sogn series consists of very shallow, dark-colored 
soils on uplands. These soils developed from hard lime- 
stone in the eastern part of the county, and they gen- 
erally have fragments of limestone on the surface. Most 
areas are smal], : 

Sogn soils are much thinner and less well developed 
than the Summit and Newtonia soils. They are darker 
and less clayey than Vernon soils which developed from 
reddish-brown clay. Sogn soils are very shallow over 
limestone, whereas the Owens soils are shallow over dark- 
colored clays and shale. 

Profile of Sogn soils in a native pasture (1,060 feet 
north and 35 feet west of southeast corner of sec. 18, T. 
99 N., R.5 EQ): 

A~—O to 9 inches, very dark gray (10YR 3/1) silty clay loam, 
black (10YR 2/1) when moist; strong, coarse and 
medium, granular structure; friable when moist; 
numerous roots; pH 6.0; abrupt, irregular boundary. 

R—~9 to 12 inches +, very pale brown limestone broken by 
vertical cracks where limestone has weathered; 
material from A horizon fills some cracks to a depth 
of about 15 inches; few grass roots penetrate crev- 
ices to a depth of several feet. 


The A horizon ranges from very dark gray to very 
dark brown in a hue of 10YR. This layer ranges from 
silty clay loam or stony clay loam to silt loam. Thick- 
ness of the A horizon may range from 2 to 15 inches in a 
short distance. The boundary between the A horizon 
and the R horizon ranges from gradual to abrupt. Ex- 
posed limestone generally covers about 15 percent of the 
surface, but the range is from 5 to 30 percent. 


SUMMIT SERIES 


The Summit series consists of very dark, granular soils 
that developed in residuum from interbedded limestone 
and shale in the Bluestem Hills in the northeastern part 
of the county. The Summit soils occur with the Sogn 
soils, which have limestone at or near the surface. 

The Summit soils have a darker surface layer than the 
Labette soils and a heavier B2t horizon that 1s very dark 
grayish brown or almost black in the upper part mstead 
of brown to reddish brown. They are darker and more 
clayey than Newtonia soils. 

Profile of Summit; silty clay loam in a native pasture 
(1,900 feet south and 50 feet east of northwest corner of 
sec. 20, T. 29 N., R. 5 E.): 

Al—O to 15 inches, very dark gray (10YR 3/1) silty clay 
loam, black (10YR 2/1) when moist; strong, coarse 
and medium, granular structure; friable when moist, 
slightly hard when dry; abundant roots. and worm 
casts; DH 5.6; clear boundary. 

B2t—15 to 23 inches, very dark grayish-brown (10YR 3/2) 
heavy silty clay loam, dark brown (10YR 2/2) when 
moist; few, fine, faint mottles of olive brown; mod- 
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erate, medium, blocky structure; very firm when 
moist, very hard when dry; few small concretions 
of iron and fragments of chert; abundant roots; pH 
6.0; gradual boundary. 

B3—23 to 32 inches, brown (10YR 4/8) clay, dark brown 
(10YR 3/3) when moist; moderate, medium, blocky 
structure; very firm when moist, very hard when 
dry; few concretions of iron and fragments of 
chert; pH 6.5; gradual boundary. 

C—82 to 42 inches +, brown (10YR 4/3) clay, dark brown 
(10YR 3/3) when moist; massive; 3 to 5 percent of 
soil mass is chert and partly weathered limestone; 
few fine roots; pH 7.0. 


The A horizon ranges from dark gray or very dark 
gray to very dark grayish brown in a hue of 10OYR. It 
is mainly silty clay loam but is clay loam in some places. 
The B horizon ranges from dark brown to very dark 
grayish brown and from heavy silty clay loam to clay. 
Below the B horizon, the color ranges to olive brown in 
a hue of 2.5Y and dark gray in a hue of 1OYR. In areas 
east of Little Beaver Creek, many fragments of chert 
occur in the lower horizons. The depth to bedrock ranges 
from 24 inches to more than 5 feet. Reaction ranges 
from medium acid in the A horizon to alkaline in the C 
horizon. 

TABLER SERIES 

The Tabler series consists of deep, dark-colored soils 
that have a claypan. These soils developed in calcareous 
to alkaline sediments of clay to heavy clay on nearly 
level uplands or terraces. 

The Tabler soils are more grayish and are darker 
below the A horizon than the associated Kirkland and 
Renfrow soils. They are more grayish than the associ- 
ated Bethany soils but unlike them lack a B1 horizon, 

Profile of Tabler silt loam in a cultivated field (250 
feet south and 150 feet east of northwest corner of south- 
west quarter of sec. 2, T. 27 N., R. 2 W.): 

Ap—0 to 8 inches, dark-gray (10Y¥R 4/1) silt loam, very 
dark gray (10YR 3/1) when moist; weak, fine, 
granular structure; friable when moist, soft to 
slightly hard when dry; numerous pinholes; pH 5.8; 
abrupt boundary. 

B2t—8 to 27 inches, very dark gray (10YR 3/1) clay, black 
(10OYR 2/1) when moist; weak, medium, blocky 
structure when dry, massive when moist; pronounced 
clay films on the surfaces of peds; very firm and 
compact when moist, extremely hard when dry; 
very slowly permeable; slightly acid in upper part, 
neutral in lower part; gradual boundary. 

B3—27 to 88 inches, dark grayish-brown (10YR 4/2) clay, 
very dark grayish brown (10YR 38/2) when moist; 
weak, fine, blocky structure to massive; very firm 
when moist, extremely hard when dry; few ¢on- 
cretions of calcium carbonate in lower part; gradual 
boundary. 

C—88 to 48 inches, brown (10YR 4/3) silty clay, dark brown 
(10¥R 3/3) when moist; common, fine, faint mottles 
of dark yellowish brown and gray; weak, fine, blocky 
structure to massive; very firm when moist, very 
hard when dry; few fine roots; pH 8.0. 

The A horizon is generally silt loam, but it is light 
clay in small areas. It ranges from gray to dark gray- 
ish brown in a hue of 10YR. Thickness of the A hori- 
zon ranges from 6 to 14 inches. The aggregates in the 
lower part of the A horizon commonly are faintly coated 
with gray. The boundary between the A and B horizons 
is abrupt or clear. The B2t horizon ranges from dark 
gray to very dark grayish brown in a hue of 10YR. 
Mottles in the C horizon are gray, yellowish brown, and 
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reddish brown. The C horizon ranges from clay to 
heavy clay loam. Generally, concretions of calcium car- 
bonate occur at a depth of 30 inches, and the soil mass is 
calcareous at 40 inches. 


VANOSS SERIES 


The Vanoss series consists of deep, well-drained soils 
on high terraces. These soils developed in friable, eolian 
and alluvial, silty or loamy sediments of Pleistocene 
or Recent age that are relatively high in weatherable 
minerals. , 

The Vanoss soils are less reddish than Norge soils. 
The Bt horizon of the Vanoss soils contain less clay and 
is more permeable than the Bt horizon of the Bethany 
soils. Vanoss soils are less sandy than Shellabarger soils. 

Profile of Vanoss silt loam in a cultivated field (1,900 
feet west and 100 feet north of southeast corner of sec. 
22, T. 298 N., R. 3 E.): 


A1—O to 12 inches, brown (10YR 5/8) silt loam, dark brown 
(10YR 3/3) when moist; moderate, medium and 
fine, granular structure; friable when moist, soft 
when dry; pH 6.0; gradual boundary. 

to 16 inches, brown (10YR 4/3) light clay loam, 

dark brown (10YR 3/8) when moist; crushes to 

slightly more brownish color; moderate, medium, 
granular structure; friable when moist, soft when 
dry; pH 6.0; gradual boundary. 

B21t—16 to 24 inches, brown (7.5YR 4/4) silty clay loam, 
dark brown (7.5YR 3/2) when moist; compound 
moderate, medium, subangular blocky structure and 
moderate, coarse and medium, granular structure; 
friable when moist, slightly hard when dry; abundant 
worm casts; pH 6.0; gradual boundary. 

B22t—24 to 38 inches, brown (7.5YR 4/4) silty clay loam, 
dark brown (7.5YR 8/4) when moist; moderate, 
coarse, prismatic structure; firm when moist, slightly 
hard when dry; very few fine roots; pH 6.0; gradual 
boundary. 

C—38 to 54 inches, reddish-brown (BYR 4/4) silty clay 
loam, dark reddish brown (SYR 3/4) when moist; 
moderate, coarse, prismatic structure; firm when 
moist, slightly hard when dry; pH 6.0. 


The Al horizon ranges from brown to dark brown in 
a hue of 10YR or 7.5YR. This horizon is silt loam in 
most places but is light loam in small areas. The surface 
layer is more silty along the Arkansas River than it is 
along the Salt Fork Arkansas River. The B horizons 
range from silty clay loam to clay loam in texture and 
from brown to yellowish red in color. The © horizon 
ranges from silty clay loam to light clay loam in texture 
and is neutral to mildly alkaline. 


A3—12 


VERNON SERIES 


The Vernon series consists of gently sloping to sloping, 
clayey soils that are shallow over reddish, calcareous, 
compact clay of Permian age. 

The Vernon soils are more reddish and more shallow 
than the Renfrow and Kirkland soils and are more red- 
dish than the Owens soils. Unlike the Owens soils, which 
developed in material from the Wellington formation, 
Vernon soils developed in material from the Garber 
formation. 

Profile of Vernon clay loam in a cultivated field (90 
feet south and 120 feet east of northwest corner of sec. 
26, T. 25 N., R. 2 W.): 

Ap—O to 6 inches, reddish-brown (5YR 4/3) heavy clay loam, 


dark reddish brown (5YR 3/8) when moist; weak, 
medium, granular structure to massive; firm when 
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moist, very hard when dry; fragments of siltstone 
and shale on surface; calcareous; abrupt boundary. 

AC—G to 18 inches, reddish-brown (SYR 4/3) clay, dark red- 
dish brown (5YR 3/3) when moist; weak, fine and 
medium, blocky structure approaching massive; very 
firm when moist, extremely hard when dry; calcare- 
ous; gradual boundary. 

C—1i3 to 60 inches, reddish-brown (2.5YR 4/4) clay, dark 
reddish brown (2.5YR 3/4) when moist; massive; 
compact; essentially unaltered clayey red-bed mate- 
rial; concretions of calcium carbonate; calcareous. 


The A horizon ranges from dark reddish brown to 
brown in a hue of 7.5YR or 5YR. This horizon is clay 
loam in most places but ranges to clay. The AC and C 
horizons range from reddish brown or red to strong 
brown in a hue of 7.5YR or 2.5YR. Weakly consoli- 
dated compact clay and shale occur at a depth of 10 to 
20 inches. In places small fragments of shale occur on 
the surface. In some places the surface layer is mildly 


alkaline. 
WAURIKA SERIES 


The Waurika series consists of deep, dark-colored soils 
that have a claypan. These soils are in level or slightly 
depressional areas. They have medium acid A horizons 
that are less than 14 inches thick. The boundary between 
the A2 horizon and B2t horizon is abrupt or clear. 

A gray A2 horizon distinguishes Waurika soils from 
the associated Tabler soils. Waurika soils are more gray- 
ish than the associated Bethany soils and, unlike them, 
lack a B1 horizon. Waurika soils are more grayish and 
less sloping than the Kirkland and Renfrow soils, which 
do not have an A2 horizon. 

Profile of Waurika silt loam in a cultivated field (3865 
feet north and 100 feet east of southwest corner of sec. 4, 
T.25N.,R.1E.): 


Ap—0O to 9 inches, gray (10YR 5/1) silt loam, very dark 
grayish brown (1OYR 3/2) when moist; massive; 
very friable when moist, slightly hard when dry; 
many fine roots; numerous pinholes ; pH 5.7; abrupt, 
smooth boundary. 

A2—9 to 12 inches, gray (1OXYR 6/1) silt loam, dark gray 
(0YR 4/1) when moist; massive; very friable 
when moist, slightly hard to soft when dry; few fine 
roots; numerous pinholes; pH 6.5; clear, wavy 
boundary. 

B21t—12 to 32 inéhes, dark-gray (10O¥R 4/1) silty clay, 
black (lOYR 2/1) when moist; few, fine, faint 
mottles of brown; weak, fine, blocky structure; very 
firm when moist, extremely hard when dry; moder- 
ate continuous clay films; light-colored soil material 
similar to that in the A2 horizon is on some vertical 
surfaces of peds; few fine roots; very slow permea- 
bility; pH 7.0; diffuse, smooth boundary. 

B22t—32 to 36 inches, very dark gray (10¥R 3/1) silty clay, 
very dark grayish brown (10YR 3/2) when moist; 
few, fine, faint mottles. of strong brown; weak, 
fine, blocky structure; very firm when moist, extreme- 
ly hard when dry; clay films on the surfaces of 
peds; light-colored soil material similar to that in 
A horizon is along the vertical cleavage plines; few 
single grains of sand on the surfaces of peds; fine 
roots common along surfaces of peds; pH 7.7; grad- 
ual boundary. 

B31—36 to 42 inches, dark-gray (10YR 4/1) silty clay, very 
dark grayish brown (10YR 3/2) when moist; few, 
fine, faint mottles of strong brown; weak, fine, blocky 
structure; extremely firm when moist, extremely 
hard when dry ; few very fine roots ; few concretions of 
calcium carbonate; pH 8.8; gradual boundary. 


B32—42 to 64 inches, dark grayish-brown (10YR 4/2) heavy 
silty clay loam, very dark grayish brown (10YR 3/2) 
when moist; few, fine, faint mottles of strong brown; 
weak, fine, blocky structure; extremely firm when 
moist, extremely hard when dry; pH 7.8; gradual 
boundary. 

C1—64 to 76 inches, dark grayish-brown (10YR 4/2) silty 
clay loam, very dark grayish brown (10YR 3/2); 
common, fine, distinct mottles of dark yellowish 
brown; weak, fine, blocky structure; extremely firm 
when moist, extremely hard when dry; pH 7.5; 
gradual boundary. 

C2—76 to 106 inches, dark yellowish-brown (10YR 4/4) clay 
loam, dark yellowish brown (10YR 3/4) when 
moist; common, distinct mottles of light brownish 
gray (10YR 6/2) and yellowish brown (10OYR 5/6) ; 
massive; extremely firm when moist, extremely hard 
when dry; few, fine, black concretions; pH 7.1. 

The A horizon ranges from gray to dark grayish 
brown. The A2 horizon is 2 to 5 inches thick, but part 
or all of this horizon may be mixed into the plow layer 
where the Ap horizon is thin. The B horizon is silty 
clay or clay that has a content of clay of 40 to 60 per- 
cent. This layer ranges from dark gray to very dark 
grayish brown in a hue of 1OYR. The C horizon is clay 
to clay loam and is commonly mottled. Reaction ranges 
from medium acid in the A horizon to alkaline in the 
lower horizons. In some places the lower horizons are 
calcareous. 

YAHOLA SERIES 
_The Yahola series is made up of loamy to sandy allu- 
vial soils along the Salt Fork Arkansas and Chikaskia 
Rivers. Recurrent, floods add fresh soil material to the 
surface during each flood. 

Because of the more flooding and more frequent cepos- 
its of fresh material, Yahola soils have less well devel- 
oped horizons than Reinach soils. Yahola soils are more 
sandy than the associated clayey Miller soils, They are 
less sandy than the Lincoln soils and more sandy than 
Port soils. 

Profile of Yahola fine sandy Joam in a cultivated field 
(1,820 feet north and 80 feet east of southwest corner of 
sec. 1, T. 25 N., R. 2 W.): 

Ap—0 to 9 inches, brown (7.5YR 4/4) fine sandy loam, dark 
brown (7.5YR 38/2) when moist; weak, fine; granu- 
lar structure; very friable when moist, soft when 
dry; nuinerous roots; caleareous; clear boundary. 

AC—9 to 23 inches, light-brown (7.5YR 6/4) loamy fine sand, 
brown (75YR 4/4) when moist; structureless; very 
friable when moist, loose-when dry; numerous roots; 
calcareous; wavy boundary. 

C1—23 to 35 inches, reddish-brown (5YR 4/4) heavy loam, 
dark reddish brown (5YR 3/4) when moist; moder- 
ate, medium and fine, granular strueture; friable 
when moist; some stratified sandier and clayey ma- 
terial; caleareous; clear, wavy boundary. 

C2—35 to 60 inches, yellowish-red (HYR 5/6) loamy fine sand, 
yellowish red (SYR 4/6) when moist; structureless; 
loose when dry; permeable; calcareous. 


The A horizon ranges from light brown or brown to 
reddish brown and is neutral or calcareous. Stratified 
sand, silt, or clay may occur at any depth in the profile. 
The texture of the A horizon ranges from fine sandy 
loam to loamy fine sand with the dominant texture de- 
pending on the type. A fine sandy loam and loamy fine 
sand type of Yahola were mapped in this county. Tex- 
ture of the AC and C horizons ranges from loamy fine 
sand to light loam. These soils are calcareous between 10 
and 20 inches and are generally calcareous to the surface. 
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Physical and Chemical Properties 


This subsection contains a general discussion of phys- 
ical and chemical properties of the soils in Kay County. 
The information is based on studies of data on the Boils 
of this county and the surrounding counties. 

In most soils of the county the content of organic mat- 
ter and the percentage of nitrogen decrease as depth in- 
creases. The carbon-nitrogen ratio is wide in the surface 
layer and tends to decrease with depth. 

The fertility of soils is affected by their capacity to 
hold exchangeable cations or their cation-exchange ca- 
pacity. Generally, the coarser textured soils have a 
lower cation-exchange capacity than medium- and fine- 
textured soils. For example, cation-exchange capacity is 
about 5.0 in the A horizon of the Dougherty soils and 
about 15.0 in the A horizon of the more silty Bethany 
soils. Most sotls in the county havea greater content of 
clay and a higher cation-exchange capacity in the sub- 
soil than in the surface layer. The cation-exchange 
capacity is commonly about 10.0 in the subsoil of the 
Dougherty soils but is about 30.0 in the more clayey 
’ subsoil of Bethany soils. 

Plant nutrients, such as calcium, magnesium, sodium, 
and potassium, held as exchangeable bases, are readily 
available to plants but are not readily leached from the 
soils. Chemical data indicate that there are substantial 
reserves of calcium, magnesium, and potassium in the 
subsoil of the soils in the important series in the county. 
Most well-expressed profiles have more exchangeable cal- 
cium, magnesium, and potassium, as well as greater base 
saturation, in the B horizon than in the A horizon, Evi- 
dence indicates that the more available forms of phos- 
phorus have been depleted in the past few years. _ 

In most soils in this county, caleinm and magnesium 
are the controlling cations in the soil solution, but in 
gome soils exchangeable sodium has replaced the calcium 
and magnesium. The sodium cation then becomes domi- 
nant, and the soil structure rapidly deteriorates. Also, 
slickspots form on the surface. Where deterioration of 
this kind has occurred, the soils are less suitable for 
farming. In Kay County examples of mapping units m 
which sodium has replaced calcium and magnesium are 
Lela-Slickspots complex and Labette-Slickspots complex, 
8 to 5 percent slopes, eroded. 

Among the soils that have a clayey, neutral to alkaline 
subsoil are the Tabler, Kirkland, Bethany, Renfrow, and 
Labette. The Norge and Vanoss soils developed on an 
ancient terrace and have a loamy, slightly acid to neutral 
‘Subsoil. The subsoil of the Dougherty, Eufaula, and 
Shellabarger soils is slightly acid. 

Reaction, or pH value, expresses the acidity or alka- 
linity of the soils. The reaction of all soil horizons 
described in this subsection was determined by field tests. 
Most of the soils of the county ‘are not strongly acid, 
because rainfall has not been sufficient to leach a high 
percentage of bases from the profile. The soils on up- 
lands commonly have a slightly acid to medium acid 
surface layer, and the soils on bottom lands normally 
have a slightly acid or caleareous surface layer. Gen- 
erally, a clay subsoil is alkaline, a loamy subsoil is neu- 
tral to slightly acid, and a sandy subsoil is slightly acid. 

The dominant clay minerals in the soils of this county 
are montmorillonite and illite. Kaolinite and vermicu- 


lite are also present in lesser amounts. Montmorillonite 
is prominent, in the fine ¢lay fraction, but kaolinite and 
vermiculite are mainly in the coarse clay fraction. Tlite 
is generally a major component of both the fine and 
coarse clay fractions, but a much higher percentage is in 
the coarse clay. 


General Nature of the County 


This section contains information for those who are 
not familiar with Kay County. Described are physiog- 
raphy, geology, climate, and other subjects of general 
interest. The last part of this section contains some 
facts about agriculture. The figures for population and 
the statistics on agriculture are mainly from reports of 
the U.S. Bureau of the Census. 

Kay County was once a part of Indian territory called 
the Cherokee Strip. The Federal government. obtained 
this land from the Cherokee Nation in 1893, and on 
September 16 of that year, the territory was opened for 
settlement. Most of the settlers came from Kansas, Ne- 
braska, Missouri, and the Midwestern States, 

In 1960 the population of the county was 51,042. New- 
kirk, the county seat, had a population of 2,092 in 1960. 
Ponca City, the only city, had a population of 24,411 in 
1960. Important towns are Blackwell, Tonkawa, and 
Braman. 


Physiography, Relief, and Drainage 


Kay County lies within the Central Rolling Red Prai- 
ries and the Bluestem Hills land resource areas. The 
county is treeless except for narrow strips along streams 
and in some places on uplands adjacent to the stream 
bottoms. 

The uplands, dominantly smooth on the surface, are 
mainly level to undulating and gently rolling, and they 
have many long, very gentle slopes. In the eastern part 
of the county streams have cut fairly deep drainageways. 
This cutting has formed steep slopes, a few of them pre- 
cipitous, and has exposed ledges of limestone. In the 
central part of the county, the landscape is undulating 
to gently rolling and slopes are long and rather gentle. 
The western part of the county is level to gently undulat- 
ing in an area extending northwestward from Ponca 
City to Blackwell and Nardin. Level areas are scattered 
throughout the county. 

The level stream terraces and bottom lands vary con- 
siderably in width. ‘The terraces or second bottoms along 
the Arkansas River are only one-half mile wide in most 
places and in many places are even narrower. The first 
bottoms range from less than 14, mile to about 1 mile in 
width, Along the Salt Fork Arkansas and the Chikas- 
kia Rivers, the terraces are as much as 2 to 3 miles wide, 
but only a few first bottoms are more than 14 mile wide. 
Along the smaller streams, the bottom lands are nar- 
row at the upper reaches but, widen at the lower reaches, 
and many are more than one-half mile wide where they 
flow into the rivers. 

The range in elevation throughout the county is small. 
The county is highest in the eastern part and slopes 
gradually toward the west. Altitude ranges from 1,300 
feet. above sea level in the extreme northeast. corner to 
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1,059 feet at the airport west of Blackwell in the western 
part of the county. Elevation is 1,145 feet at Newkirk 
and 1,090 feet at Nardin. 

The county is drained by the Arkansas River and its 
tributaries, mainly the Salt Fork Arkansas and_ the 
Chikaskia Rivers, and Beaver, Bois d’Arc, Duck, Bitter, 
and Deer Creeks. The streams are fairly rapid and are 
deepening their channels. 

Drainage throughout the county is good. Almost 
every square mile of Jand is drained either by_a drain- 
ageway or by a slope that grades to a stream. Drainage 
is better in the more undulating areas than it is in the 
vicinity of Finley School, west of Ponca City, and in 
scattered areas in the western and central parts of the 
county. In these areas the surface is level, and water 
stands for some time after heavy rains. Also, drainage 
on the more clayey bottom lands in many places is not 
adequate for good crop growth. 


Geology 


Kay County lies mostly in the Central Lowland prov- 
ince of the central part of the Redbed Plains, but the 
eastern part is in the Northern Limestone Cuesta Plains. 

The oldest rocks of the county are in the eastern part 
and consist of limestone and shale of the Council Grove 
and Chase groups of the Gearyan series. They are of 


Permian age. Only the upper part of the Council Grove. 


group remains in the county. It is made up of Cotton- 
wood limestone, 7 feet thick, and of the Garrison forma- 
tion, consisting of 110 feet of shale and five thin beds of 
limestone. 

The basal unit of the Chase group is Wreford lime- 
stone. This limestone is 25 feet thick and supports a 
prominent escarpment near the Arkansas River. Above 
Wreford limestone is Matfield shale. It is 95 feet thick 
and contains a thin bed of a limestone and a local sand- 
stone. The next higher unit of the Chase group is Fort 
Riley limestone. It is 40 feet thick and is quarried at 
Uneas. The overlying Doyle shale, 110 feet thick, con- 
sists largely of maroon-colored shale but also contains 
four thin beds of limestone. The Winfield limestone, 
which is 10 feet thick, forms the escarpment northeast 
of Ponca City. In some areas, this limestone is quarried. 
Enterprise shale, 50 feet thick, is overlain by Herington 
limestone, the highest unit of the Chase group. Hering- 
ton limestone, 25 feet thick, underlies Ponca City and 
rims the eastern slope of the city. 

Above the Herington limestone is the Leonardian red- 
bed sequence. The western three-fourths of the county 
is underlain by the Wellington formation, which consists 
primarily of red shale. In the upper part of the Well- 
ington formation are beds of gray dolomite, greenish- 
gray shale, and some sandstone. Garber sandstone over- 
hes the Wellington formation in a narrow strip in the 
northwestern part of the county. 

Surficial deposits cover the bedrock in much of the 
southwestern part of the county. Gravel and sand of 
Pleistocene age occur in an old alluvial terrace along the 
Chikaskia River near Braman and in areas west of 
Ponca City. Alluvium and dune sand are distributed 
along wide bands in the valleys of the Arkansas, Salt 
Fork Arkansas, and Chikaskia Rivers. 


Climate ° 


Kay County has the temperate, subhumid climate that 
is typical of the middle part of the northern boundary of 
Oklahoma. Masses of warm, moist air from the Gulf of 
Mexico alternate with cooler, moist air from the West 
Coast or with colder dry air from the Arctic Cirele. 
These changes in air mass often are quite rapid, and they 
are accompanied by changes in temperature, cloudiness, 
wind, and precipitation. 

Seasonal changes normally vary in intensity, but the 
changes between seasons are gradual. Cold Canadian air 
often invades during the winter, and occasionally it is 
severe enough for temperature to drop sharply and for 
snow to fall in large enough amounts to leave a cover. 
Until the southerly winds return, farmers must provide 
enough additional care, including feed, for their live- 
stock. Precipitation increases markedly during spring, 
when local storms are most frequent and when occasion- 
ally there is a tornado. 

Because summer is the hottest, and wettest season, win- 
ter wheat normally grows rapidly and ripens in time for 
harvest in June. Periods of hot, dry weather in summer 
are sometimes lengthened by extended periods of clear 
skies and persistent winds from the south and west. Gen- 
erally, however, the rain in local thundershowers is suf- 
ficient to provide enough moisture for maintaining pas- 
tures, native grass range, and fields of sorghum and 
small grain. 

Fall is a transition period between the heat of summer 
and the cold of winter. Rainstorms are less frequent in 
fall than in summer, and the percentage of sunshine is 
high. Rainfall is considerable early in fall, and it aids 
the growth of fall pasture and the establishment of win- 
ter grain. 

Data on temperature and precipitation at Ponca City 
are given in table 7. 

The average annual temperature at Ponca City is 
60.9° F-. The lowest temperature on record in the county 
was 25° below zero at White Eagle in February 1905, 
and the highest was 117° at Newkirk in July 1954. 
Freezing temperature can be expected on about 84 days a 
year in Ponca City, but the daily high temperature is be- 
low freezing on only 10 of these days. During the long, 
warm periods from March through October, the temper- 
ature reaches 90° on an average of 88 days and 100° on 
an average of 24 days. At Ponca City degree-days range 
from none for June through August to a maximum of 
865 during January. The annual total is 3,655. Degree- 
days are based on 65°. In determining the degree-days 
for a day, the average daily temperature is subtracted 
from 65. Daily values are totaled to obtain the number 
of degree-days in a month or a year. 

The freeze-free season, or the period when most crops 
can be safely grown, averages 195 days in the areas 
around Blackwell and 210 days in the southern part of 
the county. Freezing temperatures have occurred at 
Ponca City as late as May 3 in 1954 and as early as 
October 7 in 1952. Table 8 gives the probabilities of 
freezing temperatures occurring before October 17 in fall 
and after April 27 in spring. The data are based on 
records kept at Newkirk from 1921 to 1950. 


*By Stantey G. Horgroox, State climatologist, U.S. Weather 
Bureau. 
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TABLE 7.—Temperature and precipitation 
{All data from Ponea City ‘] 


Temperature Precipitation 
Two years in 10 will have One year in 10 will 
Month at least 4 days with— have— Average 
Average | Average Average Days with} depth of 
daily daily total snow cover| snow on 
maximum / minimum | Maximum Minimum of 1 inch days 
temperature | temperature Less More or more | with snow 
equal to or | equal to or than— than— cover 
higher than—| lower than— 
oF, °F, oF, °F, Inches Inches Inches Number Inches 
January...------------- 47.8 26. 4 67 8 1. 04 . 1 2. 5 2 2 
February_.--.---------- 53. 2 29. 8 73 12 1, 23 .3 2.2 1 2 
Marchwi2s sessilis oe 61.8 36. 3 79 19 1. 92 .3 3.7 1 2 
Aprils avsishsincs eon 73. 0 48. 0 86 32 3.13 .6 71 (*) 7 
Maye io 2s cease cece 81.1 57. 3 92 44 4.71 1.0 10.5 Opec ess 
JUNC Sooo pea see 2 90. 8 66. 7 101 55 4. 43 1.9 8.3 O% ide eed 
July_-_--- 96. 0 71.0 105 62 3. 60 .2 9.1 O.ieocee ses 
August 95. 9 70. 4 107 61 3. 09 7 5.9 Oo |eotsneen< 
September___.-__...___- 87.7 62.1 100 47 3. 52 5 7.6 Oo eed opel 
October__-___---_--_---- 76.5 51. 3 91 36 2. 41 Jl 6.4 On fetenee esc 
November___.-------..- 60. 5 37. 3 76 21 1. 70 @) 4.0 (?) 1 
December_.---.-----._- 50. 6 29. 7 67 14 1. 33 al 2.8 1 3 
VOars2= ios sa cess 72.9 48.9 4107 5] 32, 11 43, 2 21. 2 5 3 


! Period of record from 1931-60. 
2 Less than 0.5 day. 
3 Trace, amount less than 0.05. 


Table 7 shows that the average annual precipitation is 
32.11 inches at Ponca City. From Ponca City northwest- 
ward, precipitation decreases across the county and is 
only 28.66 inches at Blackwell, At Newkirk annual pre- 
cipitation has ranged from a record low of 15.54 inches 
in 1910 to 52.67 inches in 1957. Fortunately, rainfall is 
greatest during the growing season. On the average, 
about 35 percent of the annual precipitation occurs in 
summer, 30 percent in spring, 24 percent in fall, and 11 
percent in winter. May is the wettest month, and a sec- 
ondary peak is in September. January is the driest 
month. Most months have been dry in some years, but 
generally a dry month is followed by subsequent hard 
rains, though they may not come in time to prevent crop 
loss. Rains of % to 4 inches are fairly common. The 
most rain recorded in. a 24-hour period was 5.60 inches 


4 Average annual highest maximum temperature. 
5 Average annual lowest minimum temperature. 


at Ponca City in July 1945. Heavy rains wash away 
soil and seed, or they damage the soils by erosion and 
siltation. ; 

Annual snowfall averages 9.6 inches at Blackwell and 
7.9 at Ponca City. In only about 1 winter in 15 is there no 
snow. If 3 to 5 mches of snow is left on the ground by 
a heavy storm, this cover melts in 3 to 5 days after the 
return of a southerly wind. During the winter of 1948- 
49, Blackwell received 35.5 inches of snow. Data on 
snow cover in the county is given in table. 7. 

In most months the prevailing winds are southerly 
over Kay County, but late in January and in February, 
winds blow mostly from the north. The annual average 
speed of the wind, measured hourly, is 12 miles per hour, 
but the monthly average ranges from about 10 miles per 
hour in July to 14 miles per hour in March. Winds of 


TasiE 8.—Probabitities of last freezing temperatures in spring and first in fall 
[All data from Newkirk] 


Dates for given probability and at temperature levels shown 
Probability 
16° F. 20° F. 24° FB, 28° F. 32° F, 

Spring: 

1 year in 10, later than__---.--.--_-- March 21_...-___ April 1.---.--- April 8._.-.-.-- April 10._.----- April 27 

2 years in 10, later than. --.-.-.2__- March 13______- Mareh 24.____ _.| April 2_-_-____- April 5.__-_____- April 21 

5 years in 10, later than.___...2_2____ February 27_.__.| March 11.._.___ March 20....--- March 27._____- April 10 
Fall: 

1 year in 10, earlier than...._______. November 22. __| November 8....| November 4__..] October 23_____ October 17 

2 years in 10, earlier than.__.-_-__--_- November 29___; November 16_..| November 9.__.] Oetober 29_____ October 21 

5 years in 10, earlier than.....______- December 14._._]| November 30___| November 19.__| November 8____| October 29 
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as much as 50 miles per hour can be expected as cold 
fronts briskly pass, and winds occasionally reach 80 
miles per hour in squalls and severe thunderstorms. 

A total of 40 tornadoes have been observed in the 
county from 1875 through 1964. Three of these were 
severe enough to kill a few people, and in eight of them 
a large number of people were injured. In each of about 
10 tornadoes, damage amounted to more than $100,000. 
Most of the property damage was in population centers, 
but farmsteads were also substantially damaged. Twenty 
people were killed and 280 were injured when the most 
severe tornado in the county crossed Blackwell on the 
night of May 25, 1955. Property damage amounted to 
slightly more than $8,000,000. : 

In 16 of the years from 1924 through 1964, 25 hail- 
storms were severe and produced hailstones of at least 
three-fourths inch in diameter. The threat of hail is 
from March through October, though 68 percent of the 
storms occur from April through June. The paths of 
nearly half of the hailstorms ave more than 10 miles 
long. 

Evaporation is a problem during the summer, when 
long periods of hot, dry weather are the result of the 
winds from the south and west. Annual evaporation 
from Jakes in Kay County averages 57 inches, of which 
71 percent is from May through October. Relative 
humidity averages from about 80 percent early in the 
morning to about 50 percent in the afternoon. The per- 
centage of possible sunshine averages about 65 percent 
for the year and ranges from about 50 percent in winter 
to about 85 percent in summer. 


Water Supply 


The Chikaskia and Arkansas Rivers, two of the three 
major streams in the county, bring about 2,872,100 acre- 
feet of usable water to Kay County. The water in the 
Salt Fork Arkansas River is highly saline and is not 
usable. 

Construction of the Kaw Reservoir has been author- 
ized by Congress. This reservoir will be built about 9 
miles east of Ponca City on the Arkansas River, above 
its confluence with the Salt Fork Arkansas River. Ten- 
tative plans provide for a storage capacity of 232,000 
acre-feet of water. This water is expected to be of qual- 
ity suitable for irrigation and for municipal and indus- 
trial uses. 

Considerable ground water is known to exist along the 
Arkansas, Salt Fork Arkansas, and Chikaskia River val- 
leys, but much of this water is held in a fine sand aqui- 
fer and is difficult to extract. Strongly flowing artesian 
water is at a depth of 60 to 75 feet in a.small area about 
2 miles northwest of Newkirk. In the rest of the county, 
the underground water is only in amounts needed for 
domestic uses. 

Wells supply the water used for municipal purposes in 
Newkirk, Braman, and Tonkawa. The water used in 
Blackwell comes from the Chikaskia River. Water from 
Ponca Lake is used in Ponca City but also available is an 
auxiliary supply from wells dug into the bottom Jand 
along the Arkansas River. 

Water for livestock is obtained mostly from farm 
ponds or reservoirs, but the rivers and smaller streams 
furnish some water for livestock on many farms and 


ranches. In the eastern part of the county, the ponds 
contain clean water and are larger and deeper than those 
in other parts. Windmills are not numerous in the 
county, but they pump a considerable amount of water 
for livestock. 


Mineral Resources 


From the widespread oilfields and gasfields in the county, 
oil, natural gas, butane, propane, gasoline, and other 
petroleum products are produced and contribute much to 
the economy. Search for new supplies of petroleum 
continues. 

Limestone crops out in large amounts in the eastern 
part of Kay County. This limestone is quarried for 
building stone, crushed for concrete aggregate and for 
highway surfacing, and pulverized for farming purposes. 
The potential for future development is considerable. 

Sand that is excellent for construction is obtained 
from bottom lands along the Arkansas and Chikaskia 
Rivers. Mixtures of sand, gravel, and clay suitable 
for surfacing roads ave taken from a number of pits 
throughout the county. 


Industries, Transportation, and Markets 


The largest industrial plants in the county are those 
that process farm products, petroleum products, and 
mined metals, A meatpacking plant is at Ponca City, 
and a flour mill is at Blackwell. The grain elevators 
throughout the county have a total storage capacity of 
about 7,900,000 bushels. 

The largest single plant in the county is the oi] refin- 
ery at Ponca City. At Blackwell is another oil refinery 
and a large zinc smelter of the retort type at which many 
people are employed. At a quarry northeast of Ponca 
City, limestone is crushed for use in farming. 

Major highways serving the county are Interstate 
Highway No. 35, U.S. Highways Nos. 77, 177, and 60, 
and State Route 11, County roads, most of them grav- 
eled and in good condition, follow section Imes where 
possible. Most of the towns in the county are served by 
the main lines of four railroads and several branch lines. 
No: place in the county is more than 10 miles from a 
rail shipping point. Petroleum and its products are car- 
ried by numerous pipelines, Ponca City has a municipal 
airport, and charter planes from Blackwell are available. 

Primary markets for the crops and. livestock products 
of the county are Oklahoma City and Tulsa in Oklahoma 
and Wichita in Kansas. Wichita is about 64 miles north 
of the northern boundary of Kay County; Tulsa is about 
80 miles southeast of the extreme southeastern corner; 
and Oklahoma City is about 100 miles south of the 
southern boundary. Livestock anctions are held weekly 
at Tonkawa, Blackwell, and Newkirk, and a station for 
shipping cattle is at Hardy. 


Agriculture 


Most of Kay County, one of the leading agricultural 
counties in the State, is well suited to farming. In 1959, 
about 92 percent of the county, or 556,930 acres was in 
farms. Of this acreage, 300,519 acres was harvested 
cropland and 29,463 was pasture, including woodland 
pasture. 
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Since 1950, the number of farms has decreased, and 
the size of farms has increased. In 1959, there were 
1,738 farms, compared to 2,346 in 1950. The average size 
of farms has increased from 243.3 acres in 1950 to 820.4 
acres in 1959. In 1959, there were 56 farms of 1,000 
acres or more. 

Reports from farmers in the county in 1959 showed 
912 cash-grain farms; 78 dairy farms; 239 livestock 
farms other than poultry and dairy, of which 30 are live- 
stock ranches; 87 general farms; and 390 miscellaneous 
or unclassified farms. 

The main farming enterprises are the production of 
crops and the raising of livestock. Wheat, barley, and 
grain sorghum are the main cash crops. Another cash 
crop is alfalfa, but alfalfa is also grown as a soil- 
improving crop and to supply hay for local livestock. 
The acreage of the principal crops for selected years is 
shown in table 9. 


TABLE 9,—Acreage of selected crops 


Crop 1949 1959 

Small grain harvested: 

Wheati..caceposstine. so0h aula 235, 228 179, 456 

Barl6Ve os sites ee ek a te Doe 843 36, 525 

Oats dawns let 38 eee ie slo 13, 101 35, 633 

WV Oa Bote a Se ie ie ere 282 I, 300 
Sorghum, all purposes.---_.-_-_-..--.--- 12, 533 19, 642 
Corn, all purposes._..-.----.-.-_-.------ 9,499 2, 079 
Soybeans, all purposes. _...---.-----.--- 504 I, 2384 
Cowon aos oe veccuel seh devece toee ee! 541 151 
Hay crops: 

Alfalfa and alfalfa mixture._.._.____- 18, 904 12, 103 

Native hay cut_---..-...-_-._-__-_- 8, 772 8, 260 

Small grain cut for hay._-.__.-.2_ 2 722 1, 726 


In 1959, the sale of livestock and livestock products in 
the county provided one-third of the farm income. Most 
of the livestock is raised in the eastern part of the 
county. In years of favorable moisture, many farmers 
im other parts of the coumty buy cattle to graze wheat 
pasture, or the farmers rert their wheat pasture to live- 
stock operators. Table 10 shows the kinds and numbers 
of livestock on farms in the county in 1950 and 1959. 


TaBLe 10.—Number of livestock 


Livestock 1950 1959 
All cattle and calves. 2.222222 eee 46, 215 46, 847 
Milk COWS: so5.40 5. ads gous CoE Ase 9, 197 3,476 
Hogs and pigs-.--.------_.------------- 13,057 11, 818 
Sheep and Iambs.-.----.--...--------.- 11,911 13, 601 
Horses and mules__...._______-_-.______- 2,373 867 
Clhitckens ies. ve oe ee Me inca i ae 145, 905 93, 462 


? More than 4 months old. 
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Glossary 


Aggregate. Many fine particles held in a single mass or cluster, 
such as a clod, crumb, block, or prism. 

Alluvium. Soil material, such as sand, silt, or clay, that has been 
deposited on land by streams. 

Caleareous soil. A soil containing enough calcium carbonate 
(often with magnesium carbonate) to effervesce (fizz) visibly 
when treated with cold, dilute hydrochloric acid. 

Clay. As a soil separate, the mineral soil particles less than 0.002 
millimeter in diameter. As a soil textural class, soil material 
that is 40 percent or more clay, less than 45 percent sand, 
and less than 40 percent silt. See also Texture. 

Clay film. A thin coating of clay on the surface of a soil aggregate, 
or ped. Synonyms: clay coat, clay skin. 

Claypan. A compact, slowly permeable soil horizon that contains 
more clay than the horizon above and below it. A claypan 
is’commonly hard when dry and plastic or stiff when wet. 

Colluvium. Soil material, rock fragments, or both, moved by 
creep, slide, or local wash and deposited at the base of steep 
slopes. : 

Concretions. Grain, pellets, or nodules of various sizes, shapes, 
and colors consisting of concentrations of compounds, or of 
soil grains cemented together. The composition of some 
concietions is unlike- that of the surrounding soil. Calcium 
carbonate and iron oxide are examples of material eommonly 
found in concretions. 

Consistence, soil. The feel of the soil and the ease with which a 
lump can be crushed by the fingers. Terms commonly used 
to describe consistence are— ; 

Loose.—Noncoherent; soil does not hold together in a mass. 

Friable— When moist, soil crushes easily under gentle pressure 
between thumb and forefinger and can be pressed together 
into a lump. ; 

Firm.—When moist, soil crushes under moderate pressure 
between thumb and forefinger, but resistance is distinctly 
noticeable. 

Plastic._— When wet, soil is readily deformed by moderate pressure 
but can be pressed into < lump; forms a “wire’’ when rolled 
between thumb and forefinger. 

Sticky.— When wet, soil adheres to other material, and tends to 
stretch somewhat and pull apart, rather than to pull free 
from other material. 

Hard.—~When dry, soil is moderately resistant to pressure; can be 
broken with difficulty between thumb and forefinger. 

Soft-~—-When dry, soil breaks into powder or individual grains 
under very slight pressure. 

Cemented.—Hard and brittle soil; little affected by moistening. 

Cover crop. A close-growing crop grown primarily to improve and 
to protect the soil between periods of regular crop production; 
or 4 crop grown between trees and vines in orchards and 
vineyards. 

Diversion. A ridge of earth, generally a terrace, that is built to 
divert runoff from its natural course and, thus, to protect areas 
downslope from the effects of such runoff. 
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Horizon, soil. A layer of soil, approximately parallel to the surface, 
that has distinct characteristics produced by soil-forming 
processes and that differs in one or more ways from adjacent 
horizons. 

Infiltration. The downward entry of water into the immediate 
surface of soil or other material, as contrasted with percolation, 
which is movement of water through soil layers of material. 

Internal drainage. The downward movement of water through the 
soil profile. The rate of movement is determined by the 
texture, structure, and other characteristics of the soil profile 
and underlying layers, and by the height of the water table, 
either permanent or perched. Relative terms for expressing 
internal drainage are none, very slow, slow, medium, rapid, and 
very rapid. 

Leaching. The removal of soluble materials from soils or other 
materials by percolating water. 

Legume. A member of the widely distributed leguminosae family. 
Inchides many valuable forage species, such as peas, beans, 
peanuts, clover, alfalfa, sweetclover, lespedeza, vetch, and 
kudzu. Practically all legumes are nitrogen-fixing plants, and 
many of the herbaceous species are used as cover and green- 
manure crops. 

Mottled. Irregular markings or spots: of different colors that 
vary in number and size. Mottling in soils usually indicates 
poor aeration and lack of drainage. Descriptive terms are as 
follows: Abundance—few, common, and many; size—fine, 
medium, and coarse; and contrast—faint, distinct, and promi- 
nent. The size measurements are these: Fine, less than 5 
millimeters (about 0.2 inch) in diameter along the greatest 
dimension; medium, ranging from 5 to 15 millimeters (about 
0.2 to 0.6 inch) in diameter along the greatest dimension; and 
coarse, more than 15 millimeters (about 0.6 inch) in diameter 
along the greatest dimension. 

Organic matter. A general term for plant and animal material, in 
or on the soil, in all states of decomposition. Readily de- 
composed organic matter is often distinguished from the more 
stable forms that are past the state of rapid decomposition. 

Ped. An individual natural soil aggregate, such as a crumb, & 
prism, or a block, in contrast to a clod. 

Permeability, soil. ‘The quality of a soil horizon that enables water 
or air to move through it. Terms to describe permeability and 
the equivalent percolation rates in inches per hour are as 
follows: Very slow—less than 0.05, slow—0.05 to 0.20, moder- 
ately slow—0.20 to 0.80, moderate—0.80 to 2.50, moderately 
rapid—2.50 to 5.00, repid—5.00 to 10.00 and very rapid— 
over 10.00. 

Plowpan. A compacted layer formed in the soil immediately 
below the plowed layer. 

Profile, soil. A vertical section of the soil through all its horizons 
and extending into the parent material. See Horizon, soil. 

Range. Land, that, for the most part, produces native plants 

suitable for grazing by livestock; includes land on which there 
are some forest trees. 

Reaction. The degree of acidity or alkalinity of a soil expressed in 


pH values. The corresponding words used for ranges in 
pH are— 
: pit pH 
Extremely acid__-.Below 4.5 Moderately 
Very strongly alkaline. _.----- 7.9 to 8.4 
acid._-...------ 4.5 to 5.0 Strongly 
Strongly acid.-.-.- 5.1 to 5.5 alkaline__-----~ 8.5 to 9.0 
Medium acid_.---- 5.6 to 6.0 Very strongly 
Slightly acid_-—---- 6.1 to 6.5 alkaline__-.-.--- 9.1 and 
Neutral_....------ 6.6 to 7.3 higher 
Mildly alkaline... 7.4 to 7.8 


Sand. Individual rock or mineral fragments in soils having diam- 
eters ranging from 0.05 millimeter to 2.0 millimeters. Most 
sand grains consist of quartz, but they may be of any mineral 
composition. The textural class name of any soil that con- 
tains 85 percent or more sand and not more than 10 percent 
clay. See also Texture. 

Individual mineral particles in a soil that range in diameter 
from the upper limit of clay (0.002 millimeter) to the lower 
limit of very fine sand (0.05 millimeter). Soil of the silt 
textural class is 80 percent or more silt and less ‘than 12 per- 
cent clay. See also Texture. 

Structure, soil. The arrangement of primary soil particles into 
compound particles or clusters that are separated from adjoin- 
ing aggregates and have properties unlike those of an-.equal 
mass of unaggregated primary soil particles. The principal 
forms of soil structure are—platy (laminated), prismatic 
(vertical axis of aggregates longer than horizontal), columnar 
(prisms with rounded tops), blocky (angular or subangular), 
and granular. Structureless soils are (1) single grain (each 
grain by itself, as in dune sand) or (2) massive (the particles 
adhering together without any regular cleavage, as in many 
claypans and hardpans). 

Stubble mulching. Stubble or other crop residues left on the soil, 
or partly worked into the soil, to provide protection from wind 
and water erosion after harvest, during preparation of a seed- 
bed for the next crop, and during the early growing period of 
the new crop. 

Subsoil. Technically, the B horizon; roughly, the part of the 
profile below plow depth. 

Substratum. Any layer beneath the solum, or true soil; the C or 
R horizon. 

Surface layer. The soil ordinarily moved in tillage, or its equiv- 
alent in uncultivated soil, about 5 to 8 inches in thickness. 
The plowed layer. 

Terrace. An embankment, or ridge, constructed across sloping 
soils on the contour or at a slight angle to the contour. The 
terrace intercepts surplus runoff so that it may soak into the 
soil or flow slowly to a prepared outlet without harm. Ter- 
races in fields are generally built so that they can be farmed. 
Terraces intended mainly for drainage have a deep channel 
that is maintained in permanent sod, 

Terrace (geological). An old alluvial plain, ordinarily flat or 
undulating, bordering a river, a lake, or the sea. Stream 
terraces are frequently called second bottoms, as contrasted to 
flood plains, and are seldom subject to overflow. 

Texture. The relative proportions of sand, silt, and clay particles 
in a mass of soil. The basic textural classes, in order of in- 
creasing proportions of fine particles are sand, loamy sand, 
sandy loam, loam, silt loam, silt, sandy clay loam, clay loam, 
silty clay loam, sandy clay, silty clay, and clay. The sand, 
loamy sand, and sandy loam classes may be further divided 
by specifying “coarse,” “fine,” or “very fine.” See also 
Sand, Silt, and Clay. 

Tilth, soil. The condition of the soil in relation to the growth of 
plants, especially soil structure. Good tilth refers to the 
friable state and is associated with high noncapillary porosity 
and stable, granular structure. A soil in poor tilth is nonfri- 
able, hard, nonaggregated, and difficult to till. 

Water-holding capacity. The capacity of a soil to. hold water. 
Some of this water is held by a soil and is not available to 


plants. 


Silt. 


Accessibility Statement 


This document is not accessible by screen-reader software. The Natural Resources 
Conservation Service (NRCS) is committed to making its information accessible to all 
of its customers and employees. If you are experiencing accessibility issues and need 
assistance, please contact our Helpdesk by phone at (800) 457-3642 or by e-mail at 
ServiceDesk-F TC @ftc.usda.gov. For assistance with publications that include maps, 
graphs, or similar forms of information, you may also wish to contact our State or local 
office. You can locate the correct office and phone number at http://offices.sc.egov. 
usda.gov/locator/app. 


Nondiscrimination Statement 


Nondiscrimination Policy 


The U.S. Department of Agriculture (USDA) prohibits discrimination against its 
customers, employees, and applicants for employment on the basis of race, color, 
national origin, age, disability, sex, gender identity, religion, reprisal, and where 
applicable, political beliefs, marital status, familial or parental status, sexual orientation, 
whether all or part of an individual’s income is derived from any public assistance 
program, or protected genetic information. The Department prohibits discrimination in 
employment or in any program or activity conducted or funded by the Department. (Not 
all prohibited bases apply to all programs and/or employment activities. ) 


To File an Employment Complaint 


If you wish to file an employment complaint, you must contact your agency’s EEO 
Counselor (http://directives.sc.egov.usda.gov/33081.wba) within 45 days of the date of 
the alleged discriminatory act, event, or personnel action. Additional information can be 
found online at http:/Awww.ascr.usda.gov/complaint_filing_file.html. 


To File a Program Complaint 


If you wish to file a Civil Rights program complaint of discrimination, complete the 
USDA Program Discrimination Complaint Form, found online at http://www.ascr.usda. 
gov/complaint_filing_cust.html or at any USDA office, or call (866) 632-9992 to request 
the form. You may also write a letter containing all of the information requested in 
the form. Send your completed complaint form or letter by mail to U.S. Department 
of Agriculture; Director, Office of Adjudication; 1400 Independence Avenue, S.W.; 
Washington, D.C. 20250-9419; by fax to (202) 690-7442; or by email to program. 
intake@usda.gov. 


Persons with Disabilities 


If you are deaf, are hard of hearing, or have speech disabilities and you wish to file 
either an EEO or program complaint, please contact USDA through the Federal Relay 
Service at (800) 877-8339 or (800) 845-6136 (in Spanish). 

If you have other disabilities and wish to file a program complaint, please see the 
contact information above. If you require alternative means of communication for 


program information (e.g., Braille, large print, audiotape, etc.), please contact USDA's 
TARGET Center at (202) 720-2600 (voice and TDD). 


Supplemental Nutrition Assistance Program 


For additional information dealing with Supplemental Nutrition Assistance Program 
(SNAP) issues, call either the USDA SNAP Hotline Number at (800) 221-5689, which 
is also in Spanish, or the State Information/Hotline Numbers (http://directives.sc.egov. 


usda.gov/33085.wba). 
All Other Inquiries 
For information not pertaining to civil rights, please refer to the listing of the USDA 


Agencies and Offices (http://directives.sc.egov.usda.gov/33086.wba). 
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Yahola-Lincoln association: Deep, sandy soils 
SOILS OF UPLANDS 
-Bethany association: Deep, nearly level 
to moderately sloping soils that have a clayey subsoil 
Shellabarger ‘ink ugherty-Eufaula ciation: Deep, gently 
sloping or sloping, mostly loamy s ail 
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U. S. DEPARTMENT OF AGRICULTURE 
SOIL CONSERVATION SERVICE 


The first capital letter is the initial one of the soil name. A second capital letter, if used, 
shows the slope. Most symbols without a slope letter are for nearly level soils, but some 
are for land types that have a considerable range of slope. A final number, 2, in the symbol 


SOIL LEGEND 


shows that the soil is eroded. 


SYMBOL 


BeA 
Bk 
Bm 
Br 


Ca 


NAME 


Bethany silt loam, 0 to | percent slopes 
Breaks—Alluvial land complex 

Brewer silty clay loam 

Broken alluvial land 


Carr fine sandy loam 
Carwile—Pratt complex, undulating 


Dale clay loam 
Dale silt loam 
Dougherty—Eufaula complex, 0 to 3 percent slopes 
Dougherty—Eufaula complex, 3 to 8 percent slopes 


Eroded clayey land 
Eroded loamy land 


Humbarger loam 


Kaw silt loam 

Kaw silty clay loam 

Kirkland silt loam, | to 3 percent slopes 
Kirkland—Renfrow complex, 2 to 5 percent slopes, eroded 


Labette clay loam, 5 to 8 percent slopes 
Labette-Slickspots complex, 3 to 5 percent slopes, eroded 
Lela clay 

Lela—Slickspots complex 

Lincoln soils 

Loamy broken land 


McLain silt loam 
McLain silty clay loam 
Miller clay 


Newtonia silt loam, 0 to | percent slopes 
Newtonia silt loam, | to 3 percent slopes 
Newtonia silt loam, 3 to 5 percent slopes 
Newtonia clay loam, 3 to 5 percent slopes, eroded 
Norge loam, 0 to | percent slopes 

Norge loam, | to 3 percent slopes 

Norge loam, 3 to 5 percent slopes 

Norge loam, 3 to 5 percent slopes, eroded 
Norge loam, 5 to 8 percent slopes 

Norge loam, 5 to 8 percent slopes, eroded 
Norge—Albion complex, 3 to 5 percent slopes 


Oil—waste land 
Owens clay, 3 to 12 percent slopes 


Port soils, frequently flooded 
Port silt loam 
Pratt loamy fine sand, hummocky 


Reinach loam, 0 to | percent slopes 
Reinach loam, 3 to 8 percent slopes 
Renfrow—Kirkland silt loams, 3 to 5 percent slopes 


Sand dunes, Lincoln material 

Shellabarger fine sandy loam, | to 3 percent slopes 
Shellabarger fine sandy loam, 3 to 5 percent slopes 
Shellabarger fine sandy loam, 5 to 8 percent slopes 
Sogn soils, | to 3 percent slopes 

Sogn—Summit complex, 5 to 20 percent slopes 
Summit silty clay loam, 1] to 3 percent slopes 
Summit silty clay loam, 3 to 5 percent slopes 
Summit silty clay, 3 to 5 percent slopes, eroded 


Tabler silt loam, 0 to | percent slopes 


Vanoss silt loam, 0 to 1 percent slopes 
Vanoss silt loam, | to 3 percent slopes 
Vanoss silt loam, 3 to 5 percent slopes 
Vanoss silt loam, 5 to 8 percent slopes 
Vernon clay loam, 3 to 5 percent slopes 
Vernon soils, 5 to 12 percent slopes 


Waurika silt loam 


Yahola fine sandy loam 
Yahola loamy fine sand 


KAY COUNTY, OKLAHOMA 


WORKS AND STRUCTURES 


Highways and roads 


Highway markers 


National Interstate ol. 


State or county 


Railroads 
Single track 
Multiple track 
Abandoned 

Bridges and crossings 
Road 
Trail, foot 


Railroad 


R. R. over 
R. R. under 


Tunnel 


Station 
Mines and Quarries 
Mine dump 
Pits, gravel, shale, sandstone ....... 
Power line 
Pipeline 
Cemetery 
Dams 
Levee 
Tanks 


Well, oil or gas 


CONVENTIONAL SIGNS 
BOUNDARIES 


National or state 

County 

Township or range, U. S. 
Section line, corner, U. S. 
Reservation 

Land grant 


Small park, cemetery, airport 
DRAINAGE 


Streams, double-line 


Streams, single-line 


Perennial 


Intermittent 


Crossable with tillage 
implements 


Not crossable with tillage 
implements 


Unclassified 
Canals and ditches ........ sstenenaias 


Lakes and ponds 


Perennial 


flowing 


% 


Marsh or swamp ae 


Wet spot 


Alluvial fait cscswercnecazcigedsasecsacoes etiam 


Drainage end 


RELIEF 


Escarpments 


Bedrock 


SA MMAMLL een 


24 
3,4 


Prominent peak 


Depressions 


Crossable with tillage 
implements 


Not crossable with tillage 
iMMPLEMENES! siacscaisasasissceserearisoies A 


Contains water most of 
the time 


VV YY YY YY yy 


OKLAHOMA AGRICULTURAL EXPERIMENT STATION 


SOIL SURVEY DATA 


Soil boundary 
and symbol 
Gravel 
Stony, very stony - 
Rock outcrops 
Chert fragments 
Clay spot 
Sand spot 
Gumbo, slick, or scabby spot 
Made land 
Severely eroded spot ................. 


Blowout, wind erosion 


Gully 


PROPOSED KAW RESERVOIR 


Area of normal or conservation pool, below elevation 
1,010.0 feet, is overprinted with fine blue dots. 
The 1,010.0 ft. contour is shown as a solid black line. 


Area subject to periodic inundation (flood control), 
between elevations 1,010.0 and 1,044.5 feet is over- 
printed with fine diagonal blue lines. The 1,044.5 ft. 
contour is shown as a dashed black line. 


Soil map constructed 1962 by Cartographic Division, 
Soil Conservation Service, USDA, from 1961 aerial 
photographs. Controlled mosaic based on Oklahoma 
plane coordinate system, north zone, Lambert 
conformal conic projection, 1927 North American 
datum. 


255-333 O - 67 (Face p. 86) 


GUIDE TO MAPPING UNITS 


[fo cbtain a full description of a mapping wnit, read both the description of the mapping unit and the description of the soil series to which the mapping unit belongs. 


[See table 1, page 9, for the approximate acreage and proportionate extent of the soils and table 2, page h2, for the predicted average yields per acre. 


cussion of woodland suitability groups, see pages 47 and 48. 


Described Capability unit 


on 
“Mapping unit page 
Bethany silt loam, O to 1 percent slopes----- 10 
Breaks-Alluvial land complex------------------ 10 
Breaks--------~------------------7-----7- -- 
Alluvial land--------------------------- == 
Brewer silty clay loam---------------=-------- V1 
Broken alluvial land-------------------------- 11 
Carr fine sandy loam-------------------------- ae 
Carwile-Pratt complex, undulating------------- 12 
Carwile soil---------------------------- = 
Pratt soil------------+----------------- ee 
Dale clay loam-----~------------~-------------- 12 
Dale silt loam-------------------------------- 12 
Dougherty-Eufaula complex, 0 to 3 percent 
slopes----------------- 2222-22 - 2 ---nn- 13 
Dougherty-Eufaula complex, 3 to 8 percent 
slopeS--~----------- =~ 22 neon en nn ee nnn een nn 13 
Eroded clayey land---------------------------- 13 
Eroded loamy land----------------------------- 14 
Humbarger loam-------------------------------- 14 
Kaw silt loam-------------------------+-------- 15 
Kaw silty clay loam--------------------------- 15 
Kirkland silt loam, 1 to 3 percent slopes----- 16 
Kirkland-Renfrow complex, 2 to 5 percent 
slopes, eroded------------------------------ 16 
Labette clay loam, 5 to 8 percent slopes------ 17 
Labette-Slickspots complex, 3 to 5 percent 
slopes, eroded-------------------+---------- 17 
Labette soil---------------------------- =e 
Slickspots------------------------------ Se 
Lela clay------------------------------------- 18 
Lela-Slickspots complex---~------------------- 18 
Lela soil------+-------+---------------- _ 
Slickspots------------------------------ os 
Lincoln soils 1/----------+-------------------- 18 
Loamy broken land----------------------------- 18 
McLain silt loam------------------------------ 19 
McLain silty clay loam------------------------ 19 
Miller clay----------------------------------- 19 
Newtonia silt loam, O to 1 percent slopes----- 20 
Newtonia silt loam, 1 to 3 percent slopes----- 20 
Newtonia silt loam, 3 to 5 percent slopes----- 20 
Newtonia clay loam, 3 to 5 percent slopes, 
eroded--+------------------7---------------- 20 
Norge loam, 0 to 1 percent slopes------------- 21 
Norge loam, 1 to 3 percent slopes-----------~- 21 


Symbol 
i-2 


Vie-\ 
Vie-) 
I-1 
Vw-l 
TIw-3 


IiIw-1 
IIw-1 
I-1 
I-1 


TIIe-5 


Ive-6 
VIe-1 
ViIe-2 
TIw-2 
IIw-2 
IIw-2 
TiTe-1 


IVe-2 
IVe-3 


IVs-2 
IVs-2 
TIIw-1 


IVs-1 
IVs-1 
Vw-2 
Vie-3 
I-1 
I-1 
TIIw-1 
T-2 
TIe-1 
TITe-2 


IIIe-3 
T-2 
TIe-1 


Page 


Range site 
Name 
Loamy Prairie 


Loamy Prairie 

Loamy Bottom-land 
Heavy Bottom-land 
Loamy Bottom-land 
Loamy Bottom-land 


Sandy Prairie 
Deep Sand 

Loamy Bottom-land 
Loamy Bottom-land 


Deep Sand Savannah 


Deep Sand Savannah 
Eroded Clay 

Loamy Prairie 
Loamy Bottom-land 
Loamy Bottom-land 
Loamy Bottom-land 
Claypan Prairie 


Claypan Prairie 
Loamy Prairie 


Loamy Prairie 
Slickspot 
Heavy Bottom-land 


Heavy Bottom-land 
Alkali Bottom-land 
Sandy Bottom-land 
Loamy Prairie 
Loamy Bottom-land 
Loamy Bottom-land 
Heavy Bottom-land 
Loamy Prairie 
Loamy Prairie 
Loamy Prairie 


Loamy Prairie 
Loamy Prairie 
Loamy Prairie 


™ In later surveys, the soils in this series have been placed in the Crevasse series. 


SsF 


VaD 
VeC 
VsE 


on 
Mapping unit page 
Norge loam, 3 to > percent slopes----------- 21 
Norge loam, 3 to 5 percent slopes, eroded--- 21 
Norge loam, 5 to 8 percent slopes----------- 21 
Norge loam, 5 to 8 percent slopes, eroded--- 22 
Norge-Albion complex, 3 to 5 percent 
slopes-----------------+------------------- 20 
Norge soil----------------------------- me 
Albion soil---------------------------- ac 
Oil-waste land-------------------sen en HHH - 22 
Owens clay, 3 to 12 percent slopes---------- 23 
Port soils, frequently flooded-------------- 23 
Port silt loam------------------------------ 23 
Pratt loamy fine sand, hummocky------------- oh 
Reinach loam, 0 to 1 percent slopes--------- eh 
Reinach loam, 3 to 8 percent slopes--------- ek 
Renfrow-Kirkland silt loams, 3 to 5 per- 
eent slopes------------------------------- 25 
Sand dunes, Lincoln material---------------- 25 
Shellabarger fine sandy loam, 1 to 3 per- 
cent slopes-----+-----------------ee-- en -- 26 
Sheliabarger fine sandy loam, 3 to 5 per- 
cent slopes------------------------------- 26° 
Shellabarger fine sandy loam, 5 to 8 per- 
cent slopes-------------<+---------------- 26 
Sogn soils, 1 to 3 percent slopes----------- 26 
Sogn-Summit complex, 5 to 20 percent 
slopes-~----------------------------22---- 27 
Sogn soil-----------+------------------- —_ 
Summit soil----------------+------------ = 
Summit silty clay loam, 1 to 3 percent 
slopes-----------=------------------------ 27 
Summit silty clay loam, 3 to 5 percent 
slopes------------------------------------ 27 
Summit silty clay, 3 to 5 percent slopes, 
eTOded---- ae en ene ee ee eee 28 
Tabler silt loam, O to 1 percent slopes----- 28 
Vanoss silt loam, O to 1 percent slopes----- 29 
Vanoss silt loam, 1 to 3 percent slopes----- 29 
Vanoss silt loam, 3 to 5 percent slopes----- 29 
Vanoss silt loam, 5 to 8 percent slopes----- 29 
Vernon clay loam, 3 to 5 percent slopes----- 29 
Vernon soils, 5 to 12 percent slopes-------- 30 
Waurika silt loam--------------------------- 31 
Yahola fine sandy loam---------------------- 31 
Yahola loamy fine sand---------------------- 31 


Described Capability unit 


Symbol 


IIIe-2 
IITe-3 
IVe-3 
IVe-4 


IIile-2 
Iilte-2 
VIIIs-1 
VIe-5 
Vw-2 
IIw-2 
IVe-6 
T-1 
IVe-8 


IVe-7 
Vis-1 


ITe-2 
IIIe-4 


IVe-5 
VIis-1 


ViIs-1 
Viis-1 


ITe-1 
IIlIe-2 


IITe-3 
IIs-1 
I-2 
Ile-1 
IITe-2 
TVe-3 
TVe-1 
ViIe-5 
Ifs-2 
IIw-3 
IIIs-1 


For a dis- 


36 
3h 
33 
33 
36 
39 
37 
ho 
34 
35 
36 


For information about engineering, see the subsection "Use of Soils in Engineering,” beginning on page 50] 


Range site 
Name 


Loamy Prairie 
Loamy Prairie 
Loamy Prairie 
Loamy Prairie 


Loamy Prairie 
Sandy Prairie 

Red Clay Prairie 
Loamy Bottom-land 
Loamy Bottom-land 
Deep Sand 

Loamy Bottom-land 
Loamy Bottom-land 


Claypan Prairie 
Dune 


Sandy Prairie 
Sandy Prairie 


Sandy Prairie 
Very Shallow 


Very Shallow 
Loamy Prairie 


Loamy Prairie 
Loamy Prairie 


Loamy Prairie 
Claypan Prairie 
Loamy Prairie 
Loamy Prairie 
Loamy Prairie 
Loamy Prairie 
Red Clay Prairie 
Red Clay Prairie 
Claypan Prairie 
Loamy Bottom-land 
Sandy Bottom-land 
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KAY COUNTY, OKLAHOMA — SHEET NUMBER 4 


R.1E. SUMNER COUNTY 


(Joins sheet 3) 


t+ 
oO 
= 
<x 
= 
(s) 
aL 
<x 
a 
Ld 
Oo 
> 
loot 
Zz 
= 
(2) 
oO 
> 
<x 
as 


(Joins sheet 5) 


(Joins sheet 14) 


Fi 
Scale 1:20000 c 5000 Feet 


eS a ,  , ) eee 


(9 490Ys sulor) 


(Joins sheet 15) 


COUNTY 
5000 Feet 


COWLEY 


NUMBER 5 


— SHEET 
Scale 1:20000 


OKLAHOMA 


1 Mile 


oy 
od 
= 
pa) 
je) 
O 
> 
< 


COUNTY 


SUMNER 


(p 4284S sulor ) 


G'ON VWWOHV1HO ‘ALNNOO AVY 


‘a}juljapul aie dew siy} UO UMOYS SJaquNU pue S1aus09 UO p pueq 


“uoHeyS JUaWIAdKXy jeUNyjNOUBy eEWoYe|y¥O au) pue 
faanyjN4By jO JuaWsedaq Sa}e}S PayUP) ‘D!AsaG UOIeAJasUOD |1OS ay] Aq A@AINS |105 & JO J4ed Se QQGT UI Pajidiwod jas e yo auo Si dew siy] 


KAY COUNTY, OKLAHOMA — SHEET NUMBER 6 
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KAY COUNTY, OKLAHOMA — SHEET NUMBER 8 
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KAY COUNTY, OKLAHOMA — SHEET NUMBER 10 
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KAY COUNTY, OKLAHOMA — SHEET NUMBER 14 
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KAY COUNTY, OKLAHOMA — SHEET NUMBER 18 
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KAY COUNTY, OKLAHOMA — SHEET NUMBER 20 
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